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ACUTE 'l'OXICITY 

81-1 Acute oral 

There are a number of acute oral toxicity studies for dinoseb. 

In a study in rats, guinea pigs and chicks, dinoseb re:-;ulted in Wsos of 

40, 25 and 26 mc:J.Ikg, respectively, vThich plo.ces the canpot:nd in Tox Category I 

(l'ffiiD 90370). In mice, a LDso of 41 mg/kg >vas determimd (Tox Category I) (HRID 

60749). Intubation of a triethanolamin~ salt of dinoseb produced in rats, guine~ 

pigs and chicks LDsfJ values of 114, 88, and 70 ITl]/kg; respectively (Tcx Categor:y 

:t:r) (YiRID 676?8). finally, technical dinoseb (99% purjty) gave a "surviv:1l." 

dose of 0.005 g/kg and a "lethal" dose of O.'J5 g/kg in rats (:.t"RID 90374). 

These studies place technical Dinc~eb in Tcxfcity Category 1 for acute oral 

toxicity. Although all of the acute oral studies are Core Supplernentary cat a, foe 

reasons specified in the study reviews, they appear to be adequate for determinin; 

the acute oral toxicity category for· laJ:eling purposes. 

81-2 Acute cermal 

An acute study with ethano:!.ic soh:ticns of di.noseo\99.1 to 99.7'?, pmity), 

a;,plied t.:) guinea pic;J skin, was rcpoct-e~~ to give a "surviv?.l" do£:e of 0.1 g/r..g and 

0. "l0thal" dose of:· 0.5 g/'"9 .,.;hen ap]Ylied tc ~J1.1ir1ea pig skin {~ffiiD 9037ct). 

The acute dermal stl:dy was ~ore ___ Supo1e~nent<:r.y [or i:ec: .. sor~s s;::ecif; ed i'"l th~ 

s,tudy re•;iew. 

81-3 Acute inhalation 

tlo O.C'Jte inhalation studies perfoc~d 'tl.ith technical dinose!J 'der:e fa.:nd. 

81-4 Priwary eye irritation 

No acute primary eye irritation :::tudies pedorrr£d with tecb1iwl di:l::CSeiJ 

we!:"e fcur:d. 

81-5 Primary dermal irritation 

No pdmary dermal irritation studies perfor:red '.olith tc:chnical dinos2,::; '/Ieee 

found. 

8l-6 Dermal ser:.sitization 

No ::<;;rnal sensitizat:.o:1. studies ;:e:--fcJ::"ITed ,.:£.th te:::hnical di:-:cse~) ·..:e::::: rcur:j. 

81--7 Acute delayed r:eucotcxicity 

· '!'1'1t.?::c is no st.r-uctu:-;;.1 c:r.0.lo;J cvj.c::~e1-:ce t ;) s~ggest tr.~at Di'ncseb is a ;.et:r~r

toxic caq:ound. 

Acute toxicity data ;:;c:ps ~nch:de: acu':e der:·13.l, 2C<Jte inhal3.tion, pr:.C1.ary 

eye irrit=.tion, ;ri~ry C:~l---mal irritati0n ar1d Ce::-nal sensi tizati::;n since :--.o st.u

dies ·.-~ere found for- thes,;:. An acute delayed :te·Jt"otoxicity studJ i::> r:Gt rs::;uired. 3 



-3- 005421 

S!JBCHROOIC TOXICITY 

82-l Subchronic oral: 

Di noseb •t~as fed to rats ( 25-30 days old) ih the diet foi.: six rr.onths at doses 

(lveight %) of 0.00, 0.005, 0.01, 0.02, and 0.05% (Sp2ncer et al., 1948: t-lRID 

90374) in groups of ten/dose level. r-:o cataracts were famed at any coses tested. 

Tre ~ighest dose (O.C5%) resulted in rapid weight loes with four cf the ten rats 

dyirYJ by day thirteen of treatroont; the rcw.aining six animals were sacrificed at 

day 2l and revealed tOJarked etr.aciatbn with an average blood urea-N concentration 

of 55.0 llY;:) per cent. 1·hcroscopic exarr.ir1ation revealed slight degenerative change.:>

in Lhe renc:l tubules a11j slight cloudy sw2lling of the liver. Examinaticn or.· the 

g:::<:vth curves for dinoseb-treated rats indicated that there was a small l:lut 

consbtent depression in tcdy ;.1ei.ght c0ains ever the perioo of the stucy at. the· 0 .07.% 

d.os:;; level (3-8% belo"' controls). Ther~ wac:: a small but. statistically signiEicanc 

inr;rease in li.ver weights but other organ ,,'6ights(kidney, heart or testes) ·..;ere 

not affected t.:y dincseb administration. No discernible toxic effects were reported 

during the st'Jdy 1 j ncludiq BUN, \veight loss, or at necropsy 1 at the 0 .005. afl(.'l 

0 ,Ol% dose levels. This study hc.d m.rJCerous deEiciencies and was designated Cor;!':_ 

§_LJ1:;p1e~nt~. 

D?.ta on re;;>eated fE,eding of Pekj n ducklings •.vas suh,littE.d 'dith the study p~E;

scntc] :oJ..ove( Spsncer et al., l9.JR; t·miD 9037.'!) . DJc':.li r1gs ·.·,':ore fed 0. 25'3 fer 3 days, 

.).]1}>':; fer.- 4 dvys or: OJB% for 8 oays (;,lei<;:h::. % in :Ji.>::c). Pekin c;uckli.r:gs '<~ere 

ve:::.~y o'USC2!)table to tt~e acutely toxic cffeccs of di::oseb at dr:s12s o[ 8.25, 0.10 

,Jnd 0.03% and the mid anJ }o,; coses resulte·.:i in san':? uf t:1e birC.s deveJcpin;J 

<:c.t.:.::;;cts (l/OalG9; 1 2/0~(/?~n. In ccrrp-'lrison, 2 1 4--dinitrophcnc:i. (0.25%) producc~d 

100% ;:;nateral cataracts after only a 24 J-:o:Jr period on thJ experirrr=ntal regimen. 

Tbjs exposure period is teo short for this to b-2 considered a subchronic .;tudy. 

It h:!cl nurne:::ous deficiencies and wus designated s;:_~e_?_:::pple.--r~nt~. 

A 91-day feeding study with Dinoseb in b2ag1e hounds "'as performed at several 

clu;;? J.evel..::;UlcCollister et aL,l967: ~-!RID E4962): 0 1 0.005 c:nd O,Ol% Dinoseb; dee 

Lo 2:n acczptance proble.:u, a fourth group v.'&3 f?.d 0.005% for five days, raised to 

0.01. ?; for- fcur days, 0,015% for thr;:;e d"!ys anC: n:ai.·tair.cd :;.t ~l.J:!.~ for 79 d;;;.y::; 

a t.ifth group was fed G ,02% for 25 days, ard increasc.d co 0.031:. for 65 days. 

In of the ol::.sen'ati':m th,:;.t dl aniDC1ls had been previoJsly exposed to 

di.::oseb, apparently throu·;h a trea"t:nc:'ct of the anirnals f.or hookwoGTI, and t.h2t 

si:;nificant amounts of dir~oseb were fonnd in serum prior to ccmnenceroent of 

ex;:x:sur-e to •·ne test caq:xxmd, valid conclusions frcm tr.e study regardin;; cl.lnose::_• s 

t~nd.citt cannot h;: r.eacl"led. It shcul0 be noted that vitr-eous opacities were 

se2n tcv<ard the end cf t..:>:.e study (82 days) in three of the aniJ":-~als, l male d8Q at 

r: .Ol% and 2 male GO:JS at 0.03%, suc:;;Jesti nJ ':_t.=:t th,~ eye may L3 a i?rJtenti21 tac<;st 

oc;an for din::;seb-··-iJ.n effect previct .. sly nJt.·2Ci in t:1e Pel<:n c.~_,ck. 'l'l"lis st•1Cy 1s. 

classified a:; Core Inval d due to the <lefi·::~enr.;y ;-.ote; ab.:Jv~; ,::;,,d cthe:t::,. 

A die':.art feedinJ study 1vas perf:on;ec a.t Sf.:v<:!rJ.l C:os2ge .ce(;irnens and dura

tic:~s ~.n ~":;t.Lt.e ~'er<in Ccc~:z~i.(1QS \_1.\:~cKe_r: ~t .:~.__:. ~, ~9(~:: ;.~;:(_T_) lMl~S-33) ~ i~X?E:r:_,:;ent I: 

ccnce:!tri'i~io.l cf , 1, 3, ::.•J, 30, E:l. :;.:,J, :'fJfJ, -.:c~o, ar::i l':l0-6 p~m;--E.xi):2r:i·-

tw;cr:t II: [',. E>:J, 2'JfJ, 3;J;:, arld iOOU p;:m ~ Ex::,,e ~ir,'<.:.-'1t III; 20, -\0, £Q, anc.i 80- ;?[::a.-

v-Ja3 a dose-cel.:.te,-1 i.nccease in ientT(:::tl<:r. opacities obsec-ved in duckl.ings 
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administared dinoseb in their diet for a period of 26 days {1000 1 300, 200, 100, 

and 60 ppm) or longer( 68 ppn only), which was more apparent as the study progres
s8d. These effects included central posterior subcapsular haziness of the lens, 
unilateral or bilateral sutural hazinessr and unilateral or bilateral and equa
torial lenticular vacuolation(e.Lv., only observed at 60 ppm and in the controls}. 
The effect(e.l.v.) in the 60 ppn ducks was observed prior {by day 26) to a similar 
phencmenon which 'lias observed in the controls at day 45 but -not earlier. This 
hints at the possibility that dinoseb may have accelerated lenticular changes 
vrhich may normally occur in ducks. A similar acceleration effect in the mouse 

(24 montt.'t study) has ooen noted (J. Rowe, 1986; review of mouse oncogenicity 
study for dinoseb). 

Shorter duration ( 4 day) studies and lo1ver levels wet·e perfot:m?d to elucidate 
the time- and d~~e-response effect for the lower dose'levels used(200 and lCO ppm)r 
as well as to establish a NOEL for the study. Ho..;e·Jer, such a short duration foe 
the administration of the canpound is not adequate to allo•n projection of the 
subchronic/chronic effects of dinoseb. A NOEL for lenticular eftects was estab
J.ished at 60 ppm for a four-day regime but one was not e:stablished for a longer 
regime (23 days). 

This ancillary study WdS classified as Core Supplementa_EY_. · 

82-2 Reps-.?3ted L'ose. Dermal Toxicity: 21-Day Study 

No 21-day de~m.:ll to;:icity studias with tec:hrti.cal !Ji.noseb •.o~er:e found. 

No subchronic decnal toxicity studies vlith technical Dinoseb •,;ere found. 

82--4 Subchronic Inhalation Toxicit;: 90-Day Study 

;"lo s<.Jb::::hronic inhalation toxicity studies '.oli.th technical Dinoseb v1ere found. 

82-5 Subchronic Neurotoxicity: 90-Day Study 

No sebchronic neurot:Jxicity studies with technical Dinoseb ·..:ere found. 

Due to the c'ennal to::ici ty obser1ed in hurrrans (see Section B, Human To·dci ty 
Data), testi:-:g for repeated dermal toxicity is requi.red. Conseque~1tly, this test 
now beco:11es a data gap, The subchronic orc:l requirerr:ent is not considered a data 
gaiJ, although all revTe'iled studies were supplerr.entary, since chronic studies are 
-[eci'Lii red to support pe?Dn3nent to:i..et·ar,ccs and i?':-eclude tte need··.fcr s,·bc!1rr~nic 
testing. A 90-day dermal and s~b:::h>:-cnic inhalation and ncurotox1city studiEs are 
r:ot.required. 
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IMMUNOIOXICITY 

The potential for dinoseb effects on con~onents of the Dnmune system was 
examined in male hamsters ( Dandliker et al. ,1980; f<IRID 114252). Dinoseb was 
administered orally( corn oil) in a single dose to hamsters 5-8. weeks old at 
o:te-half of the LDso value to a group of five anjJ-nals.. Normal delc.yed t:rf'€ hyper
sensitivity(DI'Hl reactions, circulating anti!xx:ly {serum conc~ntration, heteroge
neity) and body weight effects were determined. Dinoseb decr-eased average body 
weight in the treated as compared to the controls, at one week following dosing 
and through the last .wei!]hing at five weeks. Antib:Jdy titers -..rere depressed in 
the dinoseb treated group at 21, 35, and 50 days after dosing. The treated group 
also had a der,rease in the number of antibody-combining sites specif]c for fluores
cein (only weasured at 50 days after dosj_ng). In addition, dincseb appeared to 
depress the average association constant. of serum antibody 3gair1st Li.uorescein 
(at 50 days). The pesticide also apt:~eared to interfer v<ith the nxmal DTH 

response to ovalbumin. · 

Due to the lack of individual animal or raw data this study was designated _g_ore 
§_uppl~~men tary_. 

An additional suggestion of the potential imnunotoxicity of dinoseb relates 
to the observation in a mouse oncogenicity study (Bro.vn, J98l; JRDI03) of a 
trec:tment--related effect in the, thymus. In tuth sexes, th•:!r:e w.01s an increasec1 
percentage of mice showing involution or atrophy of this ti ~su-e c:t all dose levels 
ccrr.pi'lrc:d to the contcols. The changes appeared t.o l::e scmewhat more ;:>redominant 
in the females as contrasted to the males. 

Acditional testing for irrmunotoxici~y concerns are aC!~~ssed under Toxicolo
gical~~~ues, Section IV. 
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CHRONIC TOXICITY 

83-1 Chronic Toxicity 

A 100 vleek oral (diE=tary) chronic toxicity/oncogenicity study was perfonned 
in CD-1 mice with technical Dinoseb {98% purity) being administered at nominal 
dose levels of O, 1, 3, and 10 mg/'Kg/day (Eravn, 1981; JRDI03). 

Dinoseb produced an increase in ti1e rate of development of lenticular opacities 
in both .sexes which 'vas noted by 78 weeks in the mid-and high-dose levels but not 
investigated in the low dose. Also, adverse effects on the reproductive organs 
of both sexes including the ·-uterus and testes are suggest.c;d by the treatment-rela
ted lesions observed in this study. In the uterus there v/a.s a consistent increase 
in the incidence of cystic endar.etrial hyperplasia observed in all treate'i fem?.le 
groups as compared to the controls, A similar situation was observed in the testes 
\vi. th a report of atrophy /hyposperm..>toger.esis/deger:eration and dystrophic calc if ica
tion in all levels of dosed m::.J.es which appeare0 corrp~und-related. This scuc.'y Has 
designated S:~e Supple.nent_?ry. (This study was revh.~.ved mainly as an oncogenicity 
study and will be discussed further in that section.) 

A ccmbined chronic toxicity/oncc:genicity study was perfonned in Charles River 
rats with the anirrals teing fed Dinoseb in tileir diets for 104 v1eeks at nominal 
aose levels of 0, 1, 3 and 10 nY,J/kg/day(Piccirillo and Banas, 1977; MRID L558L). 

Tlespite major shortco:nings in design and execution ot this slud'J, tl<ere was 
no ettect on survival, fcr..xl consumption, or mo3t of tl1e clinical laboratory 
1-·a.l·::mste:cs, There af.,p<:ared to b,o; a di.-runH'cn in white blc0:1 coun':s ot a sonewhat 
sporadic nature, seen primarily in the male rats, Mean body v:cights were decreased 
;_:1 ;t;.ales and fe:nales rec;<;iving t.he hi_;h dose a::: cotrpe>.=ad tc controls. Gross 
f.i ndings at necropsy were s imiJ.ar amo;;g dosed and control animals. In most of the 
feTra.le- and male-groups, mean plasma and erythrocyte cholinesterase c.ctivities 
•;~ere slightly J.o>ver than respective control values at >veeks 13 and 26; halieJer 
these values wer-e not statistically significant. No histopathological alterations 
1vere observed in any of the limited number of tissues examined. Thyroid weights 
b males were Jecreased in a dose--related rr.anner with the mean WBight being 
signi.~ica.ntly lower than control (p<0.05) at all dose levels. 

This study had a m.rrnber of major deficiencies includir.g: the J.ack oE adeq•Jate 
identification of th':? canpound testedi lintited histopat-.holcgic asses~;ment ( liJ 
ani~ls/sex for the control and high-dose groups at the 12~aonth and teLlninal 
sacrifices, and only a few t.' ssues in 10 ani;nals/sex/grcup of t'1e la-•- and mid-dose 
groups; less th.:m a full set of tissuesjanimal for any group); lack of individual 
data for- body weights for all intervals, animal disposition, and clinical observa
tions; no histopathologic exa~ination for rats that died or .were sacrificed in 
extremis during the study, and o:->ly Sjsex/grcup :Cor clinical' cher.Ustry, l:!e-natclo:::,J" 
and urina lys.i.s, for t_hese reasons, this stu(i\j v1as classiJ:ied Cere Invalid data 
drtd a. retest is requested. 

Data gaos tor chrcnic toxicity are st•Jdies in a rcx:1ent and non-rooent., since 
botn ot ti~f;-cnron i c <-' ~ '-'G ies '"" ce r.'.::t acr.:;ept:aJJle r>x regu lcttory ::;urpc·ses. 
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ONCOGENICITY 

83-2 oncogenicity 

A 100 week oral (dietary) chronic toxicity/oncogenicity study was performed 

in CD-1 mice with technical Dinoseb (98% purity) being administered at nominal 

dose levels of 0, 1, 3, and 10 mg/kg/day (Bra¥n, 1981: JRDI03). 

An equivocal response for oncogenicity vTas noted in the liver. There was a 

statistically significant (p<0.05), treatment-, but not dose-related increase in 

liver adencmas and adencrnas plus carcinomas in treated female mice when the controls 

were ccmpared against, treated mice. Also reported was a stat is ticall1,. significant 

(p<0.05), treatment-related increase for combined data for these neoplasxs (all 

lesions in both sexes) when canpared against the combined control male and female 

incidences (all lesions). The treated males did not. have any statistically 
significant differences. The study report also noted that in both sexes ccmbined, 

the io~idence for adenoma in treated mice approached statistical significance 

(p<O.l). Since the tumors were noted only in the liver and were ber:ign, the 

biological significance of the increased incidence is unclear. Other points 

vlhich argue against oncogenicity are: l)t11e lack of a dose response effe-.::t, 2) 

statistical significance in only one sex and 3) no decrease in the latency pericd 

for the developnent of tl.!IOClrs. 

This study was designated Core Supplementary witl: the possibility of being 

U['<Jraded to Ccrr;_e N~ni!llu~ if stabiTity-data on -die sto;~"' di.nosob is sul:roittn.d. 

A combined chronic toxicity/oncogenicity study v1as p:o1~.Eor.med in CharlGs 1Hver 

rats t.d th th(:; animals being fed D'.r~oseb in t.hd~ diets for 104 v;eeks 21t nr;-ni.nal 

dose levels ot 0, l, 3 and 10 mg/kg/day(Piccirillo and Banas, 1977; ttRID 25582). 

Despite rna ,or shortcomings in the design and execution of this study, no 

no oncogenic response was apparent. Hr.Mever, the onco~enic potential of Dinoseb 

cannot be adequately evaluated in this study due to :najor deficiencies including: 

the lack of adequate identjfication of the compound tested; limited histopatholo;:Jic 

assessment (10 animals/sex for the control and high-dose groups at the 12-month 

and terminal sacrifices, and only a few tissues i:1 10 :>nimals/sex/graur,> cf the 
low- and mid-dose groups; less than a full set of tissues;an'J:<c-1 for any group); 

lack of individual data for body weights for all intervals, anim.:~l disposition, 

and clinica.l observation.;;; n<_. histopathologic ex:&'llination for rats that. died or 

'dETe sacrificed in extremis during the study, and only 5/sex/gr-oup fc.r cEnical 

chemistty, hem.:>tolcgy and urinalysis. E\x these reasons, this sc.u(]y was classi

fied Core Invalid data and a retest is requested. 

Data ga~s exist for· oncogenicity testing in twc species; h::Mever it is high

ly r_:;r0bable that the r.;ous.3 study may be upgraded to Co:-:-e r·tirdmum anj thus fulfi~.l 

a requirement. foe one sp.::cies. 
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H.EPRODUcrrvz TOXICITY 

83-4 Reproduction 

In a -::hree-generation reproduction study .. 2 litterirg groups/generation, 

!.>pr.-ague Dawley rats ~ere fed dietary levels of 0, 1, 3, 2.nd 10 nq/kg/day (nomi·-

nal levels) of technical dinoseb ( 98% purity) during the entire p~rio::l of the 

study (Irvine, ·198li JRDlll). Tnere were no significant conp<Ylnp-related · 

effects on IT'.ale and female fertility, the gestation indices, fetal viability or 

lactatiorl indices. Ha,.;ever, there was a consistent, compound-related decrease in 

body weight gain at the high dose in both adult males and feiT'.ales in the pre-mating 

period in all three generations, which persisted into later periods. A ~rental 

~ste~•tic LEL of J.U mqL_k_gLday_, based on oepressed weight gain, was established in 

this stuay and r.he ~OE~~-~1!9/kgjaay. The mean fetal weigl1ts were aftect.ed by 

dinoseb c::dministration but with a high degree of variability. Decreased \vei<.o;h ts 

'tJP.re obs,c;r.vcd or s<;g(.Jested in Fu->Flb' r·1->F2a' and F2-·>F3a Htt.crir.g grot.:;,Js 

\vith the Fu-->P1b p~p vleights dirainished (conbined sexes) at day 21 at all dose 

levels. Since the treated pup weights at birL'1 were similar to controlS,the 

.:;ubsequently decreased pup ;-,-eight gains indicate a reproductive effect during the 

lactatim period. There wer-e no other significant fetal effects. Based on de

pressed pup \\eight gains after birth, a reproductive LEL o~(kg/day (LUT} is 

detennined and a NCE:L was not established, This stuctl is classified Core 

§~:P.£~5Jre~:!_q data. 

In a continuation for an additional two <;eneraticr.s (swgle lit.r.ers) of L'=e 

A.bove st,dy (I;:vine, 19131; .JRD.~ll), depre~.:s~~d pa;:enta.l body v.'3i0hts were Seen in 

all trec,ted rats, during cne or more pericds. There '.<~ere no significanL canpound

ce1ated R.Efect!? on any other parental paramet.Prs( male and fer".aJ.e f.;rtility 

1 ndi.ces, gestation indices), except for increased ovaq weights in the mid level 

F3 females. Thus, the 1-."9L~~emic LEL is l mg/ke;/~ (LDTl based on decreas

ed 'dei.ght gains and a [>;OEL was not established. The only significant effects on 

d:2 prcxJeny w2re those on body weight gains. ~.eights of F 4a pups were increased on 

d3y 21 for the lCM' dose group and Fsa pups ot the ldil and high dose g1:oup had 

i.ncr~;ase:::l wei,Jhts during lactation. (These Lv::rea.:;es ·in bcdy v:eight are L. c0r.

tca;,t to the decreases seen dux:ing the tirst t:-trc;;e generations.) Testicular 

·.teiyhts of F4a pco;eny at all dose levels lvE:re dccrease-:J, btJt the rhange \·las nor. 

statisticaEy si~,jni.':icant,, Because of em un.::cce!:)~:ably l<..;..; viabi 1.ity index for 

r':;:-1 controls, the incvnsistency ot tetal body 1·.'8ight changes betv1een the first 3 

']er-.erat.icns {above study) ar:d the last tvlo generatior.s (present study), and t:-1e 

consistent det>ressea <;onadal v.'8ights ot all F 4a treated 1Tii.'lles, it is ccnsi.dered 

ir.apprqE:-iate to set a M.lEL tor repcoductive tuxicj.ty in the pup.::> ot this st~dy. 

The study is ::lassifieel Core Su£21,ementary data,. 

P,.dni.nistration at technical dinoseb(':f/.3% purity at 0, 75, 150, 225, 3UO 

p;:m) in the teed oE Shennan lCBle rats for an eh:ven--;.1-;;ek p€riod folla.,·ed by a 

16-·~;eek recovery reLied r-<."sulted in a dcse-related ett2c:t en body \·,"::ight, or-;:;<'n 

:,•eights, mortality, J:"i3~xo::uctive ;::BdOl.:mance, fetal 'liability, speL";a numbe~ in 

the tescas and , and sper:r. ms2:pholc~y (Linder et .:.L, 1~82; JFJJil4) • 

.'lale rat bO:::y ""C'iQl~ts v1e::c: consistently lcwer ti1an controls during the treabent 
c.t tr.e t'.·O i.: a·Jses ( 31JC; ··:;:<; ~?: .~3 c.nd 19'1; a·.;e:::.:t<:;e •,.;eight depress1.o:-:) 

.-~i ..:.h par::.ial n·ccv~ ;:y a+_ t.1:s 300 IV•• C:cse ~)C:·_s-r cess-::t:io:1 of d.~noseb adrni nist::-:~t ion 

an<.1 r.early c..c;·rq::le!:e; re::c.Jc:r:y at 225 p~..m b_'i _i.9U or so. An increase in mortality 

·r12S cbser1ed in ttH:: hic;h ,.;ose grc~:p~ Tl~e n:a~c:; of ::.he 225 c..nd 3:JO p;:m <;rcu;:;s 

·.~e::e t:asicallj inf:rtile v:ben mat.ed ::t 0-14 cc:ys post-treao;,ent. 
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Remating at 104-112 days post-treatment did not result in any substantjal increcBe 
in fertility. Statistically significant decreases in the weight of the testes and 
epididymis were observed at 225 and 300 ppm dose groups as compared with controls 
at ll weeks. After a 16 week recovery period, depressed body and organ \oieights of 
the two highest dose groups had not completely recovered. 

The sperm counts were significantly reduced at 150 1 225, and 300 ppm dose 
levels. After a 16 week recovery period the 150 ppm dose group had a normal 
001111ti the 225 dose group had partial recovery for the sperm oount 1 and the high 
cose group sperm count \tas unchanged. By day 20 of treaLm2nt only 10% of the 
epididymal sperm cells in thE> 300 ppm dose group were normal looking, and aniJTktls 
sacrificed subsequent tc :'10 days of treatrrl8nt had oljgospe:rmia. f.1any sperm?tozoa 
·~·t:?re atypical in the 22r j 150 ppm dose groups at the 11th week sacrifice, with 
the rats (3/5) fed 225 3till having abnor:7ta1 pr:ofiles af:.er a 16·-week reco<;ert 
[Jeriod. 

This study was cla ..ed as Core SuJ2plementaEY_. 

Spencer and Sing (J ; JRDI23) reported on the reproductive toxicity of 
technical dincseb (95.0>;, plxity) in day 10 pse'Jdoprt::gnant and day 16 pregnant 
rats fed dinoseh in theil:: diet fran days 6 through 9 of pseudopregnancy at 25 to 
750 Pi:-lffi o:: for pn~gnant rats fed fran day 6 th>:"ough J.6 of gestation at 50 t0 350 
ppm. Their findings suggest that dinoseb' s reprcx1uctive t>Jxicity (decreased 
fetal sucvi val at birth, C:ecreased fetal , .. leig~lt) n~t3'{ be r:lediat0d through an 
ef f<:::ct on th<~ uterine physiolO]y 1 i.e., the a!Jili ty of the t:terus to adc:-quately 
support :1orrnal fetal developrrent. However, it shou,l.d be noted that the fetal 
effects are noted at hi•;;hPr doses ( >150 to 200 ppm) in the pregnant animals as 
callpared to uterir:e changes (decreased weight, glycogen content) in the psa:co
;;;n:gnant rats <lhich occur at lo.¥er doses ( 25, 50 1 100 ppm) • This study \vas 
classifiec as Core Supple!r8ntc:£f._ for the reasons stated in the study review. 

In su'rnlary, revie·tJ o:E t 1.>JO reproductive studies (3 generation/two litters per· 
;eneration; 2 genera'::ion/olle litter per generation) and tv:o special reproductive 
s,.udies {testicular effects and mechanis:n of dinoseb reproductive toxicity in the 
uterus) 1 all of which ;.:..,re classified a:3 cm·e sur.rlsme;'ltaly, indica':t>:; a d21;:a g?p 
for. reproductive toxicity. __ ,_, ___ ,_ --·------ --· ----
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83-3 Teratogenicity 

In the caesarian data fran a 3 generation study ( I•:vine, 1981; JRUill), 
ariabUity in the response of rat pups to the tetotoxic effects of Dinoseb v.€re 
::;served. In l:'o(Flb) pups there was an apparer,t dose-related increase in. pver-
1.1 skeletal defects {"minor" fetal detects), as canpared with t.he_control which 
as statistically significant at tr.e high dose (lO.l%=cont.l 14.3%=law, 23.3%=rnid, 
J.e% =high l% of fetuses examined]). For the F2(F3bl pups, there was an apparent 
:)rtpound-related increase (not statistically siynificant} in the total number of 
:ninor" skeletal oefects1 due primarily to an incre.ase (treatment-related) in ster
ebral and rib defects, whiJe variants (forelirrb or hindlimb phalanges incoHpletely/ 
-:;t ossified) were consistently increased in a ccmpound-related fashion. Hc..vtever1 the 
2b pups did r.ot appear to shaw any dose- or CCTI!.XJund-related effects, A NCJEL 
annot b2 esta.bli~-hed in t.his study becduse: l) the small n1-mber of d?.mLS t.:t ilized 
9 to 10) precludes the determination of fetotoxicity with any statistical confi
ence1 2) the investigators did not present litter incidence for fetal defects, and 
} finally, the pre-irrplantation loss is quite variable in the controls, making 
:-Jt.erpret?.tion of the findings uncertain. The study was classified Cor~~IE2l2le
:;ntary. 

r,ibson ( 1973; MRID 57711, 39868) studied the teratogenic effects of dinoseb 
3ministered daily to Swiss-v,"'ebster mice by the intraperitoneal(ip), subcm:aneous 
sc) or oral route. The dinoseb was adrninistered at various perio:.i.3 of ClFJanc.gen
sis: fla;'s 8-16, days 10-12 a.nd days 14-16 c·f gest.c:tion. 

JP injection prcduced dose-related terat.cgr2nicjvariatiun efft;;cts when admin
.::ter-c;d during 10-12 days of gestation wit.h a si•Jnificant increase in internal 
idro:;ephalus at lU ITI9/kg/day and numerous significant external (oligoJac~yly 1 

-~_;::r:forate anus, acauclia, micrccaudia, amelia) 1 soft-tissue (internal hydcocepha
.;s, hydronephrosis) and skeleto.l(fused and absent ribs, tused/c:.bsent or not ossi
~ec. sternebrae, fused/not ossified/absent vertebrae/ ana absent m: not ossitied 
~ng bones} ar.oma lies at a dose of 17,7 mg/l:';)/day. Sc injection V-IC.S reported to 
:.:Jduce cleft palate ( lU%) at the high oo~e only, .,.,it.h statisticaJ.ly significant 
;creases in ancmalies when administen.:'Cl at davs l!}-12 (fused ribs, absent O'- not 
osified sternebrae and fused vertebrae) and days 8-lb ot g(-;Stction (sur:;Grnu:u
-:-ary ribs, absent or not ossified sten1ebrae .and s~1pernurnerary vertebrae) but 
Jt during d.:::ys 14-·16 of gestation. Oral L1tubation produced a signiticant in
:.i:lase in absent or not ossified sternebrae \vhen act-ainistered during days 14-16 
: organogenesis, whil8 a dose-re}.ated increase occurred at 20 ar:d 32 rrg/kg/day 
JS,o:ges for supernumera.ry ribs and an increase at 32 mg/kg/day for supernumerary 
;rtebrae when administerc~ during days 8-16 of gestation. Embryotoxicity {de
:·e-:~sed c-r lecgth) was ojserved only at. 32 mg/kg/day. A NOEL can not be est·:>b
~.shed r,.;ith any co:-tfidenc--e due to the srr,all m.lifli:x2r of ani;uals tested. Tnis study 
'iS not cesig1:ed for regulator/ purposes &nd '.vas designated ~ore SUfJJ2.lErrl.entc:.ry_ 

Based on review of t.'"le stud5.es discusse<j above, and several. ::.eratolc:qy 
.:,t ~(!i•:;,s, aE cE ;vh.ic:1 !~ave teen cla.ssified as Supple:r.Bm:.? ~~/ d-:.~t2., (see 

:c~rapil. belc·,.·l) 9c.t~.S!.~?.~ f(JJ.:" tera~c,;;err~_c;it~1· s~udies i·n tvlo species exi.:;te 

ll 
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There ara a nurnl:€r of additional teratology studies reported in the open 
:erature which are basically of a screening nature ar.d are listed oelaw in a 
·le. All of these studies are classified as Core Sup.£lement~ due to the mode 
caq:Jound administration, tk,e of canpound administration during organcgenesis, 

:1( of individual animal data, and so forth. These studies suggest a fetotoxic 
ent ial of dinoseb both pre-natally and post-natally, as \vell as the irr.port.ar.ce 
enviromr.ental factors, and the route ot adninistration :i.n chemically-induced 
·atogenic or fetotoxic respcr:ses to Dinoseb. 



'!Ype of stucy/ 

~-
L ij? injecticn 
in female mice/ 
Preach, Gibsor:, 
l975{JMJll9} 

2. oral intubc
tic:t in ferr.ale 
rnicejct::er-noff, 
Kavlock,l982 
(J!DI04) 

3. oral intubc::
tio1 in t2:nale 
mice/Gray, Kcv
lcc't,l%-t 
(Jl:UHJ';l) 

4. r..~ral intub:c.
tlC~1 in te:nale 
mic::jK;.~Vlvck 

er.. aJ"., l~()S 
(J:<:.::IlJ) 

5. ip injecticn 
in female rats/ 
1,\cCorrraci<; ec 
l980(JRDll5) 

- 1 
C. J.. c I 

6. ip injectici 
ir: fe-:T~::.le v·ar :..~. 

-----
S'2~~;~o::1, F1s:.~~, 

192.: (J?JJIJ 2) 
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Dcsaqe regimer. 

U, 14.1, lJ.~ rrg/kg/d on days 
lU-12 gestaticni 17.7 mg/kg/d 
on cay ~1 gestation; 18.8 rrg/kg 
en day 12 gest.; 15.8 or 17.7 
rrg/kg/d on day 12 ges t. ( 1 hr 
after pretreatment '<lith SKF-
525A); 15.8 mg/kg/d after 3 

"days pretreatrrent with pheno
barbital (50 rrg/kg; t•.vice 
caily) 

15 rrg/kg (t1TD) on d 8-12 of 
gestation 

G, l5, 1.00 m:J/kQ/11 d:Jrin:J d3ys 
8-l:l of gestaticn 

() 1 L6 1 JJ ITg/KQ 

0, 6.3, 9.0, 11.2, 12.5 and 
lS.O rrg/kg c:...tin(,; d 10-12 ges
tation 

l 
t c;,; -::. 

9-:o of gesta-
2i_~}. c..;..::-e:l l 1 P tc· 

005421 

Studv findings 

Dincscb prccucec m:~Jor terc.::o
ge/tic deteccs; af::er aniraals 
~~re fastea for 24 hrs COQQC~d's 
eftect magnihed but not after 
48 hr; pretreatment with pterlo
barbital inhibited the terato
~enicjtecotoxic effects frcn 
24 h;. fast, w~ile pretreat-
with SKF-525A enhanced the ::::f
fect; these effects ap~~ar ::o 
be r~diated thru olterc.tior:s 
in in vivo rrBtaboli2~ 

Dincseb did not give e';ider.c'" 
of teratcgenicityjfetotoxic~ty 
as measured by effects on 1~t
ter size, r.aternal wt. chan=es, 
pup viability or P'lP ·.vt. cr.~::g
es(dc;y 1, 3 ?..fr.er ~irth) 

i'.O significant. etfect.s on r;cst
natal parameters inc.\.uding :-.L:.1'.::-er 
ot pup3 alive d 3, b.••t at ::: 3, t .• 
wcs. at day 22 or 30 (both sexes) 
or day '57 (::-ales); ana no ..:2cceases 

in bcay or crgan ·.vts at de.~· 250 

Signiticant C:ecrease h cnl::.;.gec 
rena.l pelves at boch doses ::;nd 50~ 
i:1crease i:-1 supernw.:erarJ .c:'Js(stac:. 
sigr,it. )at ooth dose h:vels, ,,..;hich 
•,;as :n•.rersel:,r re.!.ac:-2a co :-12-::ernal 
weight 

3.0 and 9.0 ;:-gjk.g-resulted ::1 pest
part~~ etf~ts:cec~eased fs:8l b.w~. 
(.j 1&7,not d 42), hist~Jlc.:;i:?l ch:oc; 
in li•Jer(vacuolaticns,necrc:.ic(d 4::." 
and ~idneys(dilaticn of recal pevis 
and tub'Jl es, vacuole:, t: i -::~1 c: tr:J.r.s i ·· 
tior.:~l epit!·"el. c£ crec-.ers,; t.hes::;: _ 
fects in }c:.,·~ne:; ci~ir..i-:;f"·::C d Ll·2 

Sit;r.ificar:t inhibJ.i:icr-. in -::-.e ce-
·:el:::;::-:ent c: c:~>..SrJonic: a>::i~ :.:··.c 
;'.eu ::-e.l tut-e ::lc:scr-e ir. c;..rl: ·_::-~:j· 
-2::\_::;l:"JOS (::::~t:~. zt 2-1 h:-s, 
a::te::- re..'11C·.:a.l frcr. C.c.:;-;, . 

l· 
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~!UTAGENICITY 

84-2 ~1utagenicity 

1) C-ene mutation 

a. Bacterial sludies 

Sirrmon et al.(l977; HRID 132582, 5009139, 24901) evaluated dinoseb in 59-

activated and nonactivated plate incorporation assays (1--lOOOug/plate) with 

s.tvphimurium T,\100, TA1535, TAl5371 Ti\1538 a11d E. coli TtJP2. Dinoseb w21s C'Jto

toxic 'it the hie~ dose fer a~l strains (+59). No increD.Se in either histidine 

or trytophan re~·C!rsion, respectively, '.>las obs<Or:ved .. for any strain with or •,.;i thout 

activation. The study is ccnsi.cered acceptable since dinoseb was assayed up to 

cytotoxic C·::JSes. ------· 

S!"lirasu et al. (1982; J?J)I20) conducted a ~·tYJ2hir;-:uciwn and~· culi mann;:llian 

rnicrosc~e assay with unreported d8ses of dinoseb, The inforwation was irsufficient 

to dra·n1 meaningful conclusions, and was designated unacceptable. 

In an ,\rr.es tesi:. ( S. typhimurium1 TA98, T.tuOO 1 TA1537, TA153S; +S9) 1 Sisen

t:eis et al. ( l %1 i JRDI08) -~f~0unJ that dinoseb concentrate, the comne.rcially used 

concentr:ation(whic!! ·,1as n:Jt reported) 1 and dinoseb in ccmbin'ltio:1 with other 

herbicic.:;s( not stated) \,"er.e negative. The study ";as accel2~~~!:'.· 

No jncrc:c:3'c in hb·.:.idine n.:vertarts vf .~.· !:Yf>himudd~ '.':',\100, Tt\3'3, TAJ.:)3?, 

a.r:d 1538 or: tryl::·Jpha:1 J::l;)'lt:~·.:.ants c,f E. cc1j. \'lF'2 'dac; o~ser,ed after exp:;s~.::n 

to 50, 500 anj 5000 ug;p=.ate of dinos<b-T+S9i (tlodya et al.1 19:l'3; .JPLI)S). 

; .. lthcug!1 the stt:c:y did nc: i:-:cluje a ;;..rJSitive c:;"ltro.l, it 'das consideredacce!Jta

:Jle sir:ce din~eb .,_,~,s tested at a hi•jh dose: (':;000 ug/plate) a:td the ability to
cctect an e!:fec: ·.vas e•7iC'7nt in the p.:-;sitive response cf 50/228 pestici:les tested. 

;.not;~-:::· \::2s test(8 histidi:le-defident strains; l-5'..!1 spctt-::!d) ~o;c.s consid-

t~':::'ed r~ctbY.e since it -.,ras C':Jnduct-.:;d v1ittout S9 activalton U·1RID 5GOl460). 

b. Fucgi 

Gillberg (1971; t'lRID 500582) failed to isolate dir:ose::b-resistant Htizobiu:n 

mutants fo.llovJiq expc~sure of aexot~c;_:hic fl!ega1 straiPs to 50, 100 an~l50 -

ug/ml of din<Jbe~. The stJdy prcvidec n-J mea<1ir.gful dat::1 and w::1s judgen una':'_c::"-:£'"' 

;:.able. 

C. lDS'2CtS 

Yalencia (cited in ·,:ate~s E.t ~-L, 192'); .Jt:.LJI24) i:,.vestigo:>.:.ed 0.5 ar;d l-·1; ;::;.r-

cin,)Se~' in ,z. se:<~;~:k~~e r~~e.;~~~~ ;~~;·-~;tl-~Ds~)i;~!~~~d~~(~;~~~.I~t·j~:s~~; ·;>;~·~~~; 
ve'0J lc,,· C0:1ce~·.Lca\:}.ons e\:·a" 1a'.:.ed., T:-.i.:; st:J-1y ',.;as ccrs~Ceccd 

.i. 



3) Other genotoxic tests 

a, Primacy DM da.'nage 

Procaryotes: 
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SimTon et al. (1977; M.RID 132582, £-!RID 5009139, i•i.RID 24901) rep0rted on a 

properly controlled study with one rrg/disc of dinoseb (-S9) which caused pre

ferential inhibiti.on of DNA repair-deficient. E. coli p3478 c.ril B. subtilis M45. 

The studies wen: positive for primary rnA dantage{r1ot performed with S9-activation) 

and are considered acceptab1e(-S9). 

Waters et al. (1982; JRDI25) evaluated the effects of dinoseb in a§.· !Y2hi:

rrJJrium SL 4525 (rec;_+)/Sl 4700(rec-) differential toxidty assay. Di.noseb produced 

~referential iru1ibition but the study did not provide tl1e dose at which the · 

con-pound v;as active and therefore the results -.;are viewed only as qualitative ifl 

nature. The st.uc.'y is ~~t:able. 

Using E. coli C600, \-Jl665F (lambda and M12 phages) a prophage induction te:;t 

(Toure anci Stenz, 1977: i·UUD 5016148) '"'ith nonactivated dinoseb at 1o-2 to lo-9 M 

;:.rovided r.o meaningful data. This study is unacceptablE:_. 

Two i:-:d,::;pen:::ent S. cerevisiae JJ3 mitotic recail.bination assc:ys were perfom.ed 

•,.;ith ains:::<2b (+S::?l with 0.3%, U,::!'is and O.H ccr.ce:1trations( Sirr.rr,cn et al., Ef17; 

:C:\.lU 1.32562, ~ifZ::.u 51JIJ91J:.l, MHW .L<:.9tJ1l. In th.e tirst assay, a stx-fol.:! inc:ce.~;S0 

:!1 b•::>tl1 G·e c.bs:>iJte number of n:itotic recc;nbinants/ml anu the relative m.mr;er of. 

t·eccrnbir.ar.t:s/lUS survivor-s was observed (0.2% nonactivatE::d aose) while in the 

s;;;cor:a assay, 2 t:r.cee!.ola i'lcren~;es in toth the absolut~:: and relative r.urnbs:r oi 
::-.i totic :r\O:cc:nbinc:r:ts '"'ere reponed ( +S 9 J for 0. 2% dir.oseb. The results su;gcst 

·..;eak genct:~xicitj ancl the Stucy is COr.SiGered ir,conclusive. 

Siebsrt and : .. errperle (1974; JRDI2l) exposed late logar:thmic phases, cere

C4 toe 16 hours to 100 and 1000 p~:m of dinoseb ( -S9). A slight effect- v1as 
...:....:...::...:.:..::;..: .. 

at the J.c,; dose. This study v1as not considered arpropriate fx evaluatin(J 

Lhe test r,latsrial and was an ~~:accepi::able study. 

l>!af01B1ian cells 

Simncn et al (1977; HRID.l32582, 1·\RID 50C9139, l·lHlll 24901) reported 0'1 the 

expcsure cf h' .. .tmar: dioloi..d fibroblast \'il-38 cRlls to lo-4 to 10-7 t1 dinoseb for 3 

hottrs (-S9) and t':'J J.(r3 to w-5 1l dincse~) (1-hr treatment; +S9). Usin~ liquid 

scintillation co~.;nting of unscheduled C~< .. -\. synthesis, genotoxity was not a;::>parc:;nt, 

Trte study was ~s:~otable, 

b. G:notoxicity in ge~lnal tissues 

Uste::-l.ch et aL (B83; ,JRDil7), i:-1 a nouse S;:Jerm r.1or.phclogy stucy, a.ctr:Jinister:

ed to rr.ale r:li.ce i:i-,'e dally gava9e co.:;es ot '1., ·L3, 9.3, 'l.U and 4j rrg/k;J of dinoseb. 

':'his provi.::ed no L:setu1 cab, [:'Cssibly c~~e to the route ot administration or 
~,;,u s8.;. e..:;:9d sa;~;..r.~~-""r.g i:·it·:~r-~.;~1, . ~o::- c.•=t.sc:.i ~)n ut rnutag ::n}~c ettects on Early Q_;"ci/or-

~.a.te :Sta-;>2.:> i:l t.:~"O cell CJcle. Tr.e st;.tcy ·,,;.;::; jPsi.;;r.;:;.t.ed ~~~~.JtaJ:?.:~· l ;)· 

i 
I 
I 
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In s~ary, Dinoseb has been found: 

l. for gene mutation, r,egative in three bacterial studies v:hich have been 

classified ac~table but no mammalian cell assays v1ere submitted; 

2. for DNA damage, 

a) positive in procaryotes (without S.·9 activation) in a study classified 

acceetable, 

b) weakly positive in eucaryotes in a study classified inconclusive, and 

c) negative in m&~lian cells (human fibroblasts) in a study classified 

acceotable. 

An in vitro marraualian cell assay for gene mutation (i.e., mouse lyrnphart.'l, 

Chinese harr6terovary cell/HGPR'T, or V79 Chinese hamster celJ.s) and a stn.:c'.:ural 

chrcmosaral aberration test are wutaqenicity data gaes· 
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NETABOLISN 

85-l Netatolism 

The disposition of radiolal::eled dinoseb in pregnant mice was studied by 

Gibson and Rao (1973, MRID 39869). They found the route of administration t~ b3 

critical in the absorption of dinoseb, i.p. injection giving a plasma peak of 
radioactivity at approximately 8 :ninutes in crn'!parison to 12 hours when adnini:::;

tered via oral intubation. Dinoseb is eliminated roughly_4X faster after ip 

compared to oral administration, through biliary excretion and subsequently in 

the feces. Differential metabolism in the gastrointestinal tract{ intestinal 

flora) for oral versus ip administration may account, in part, for the teratcgenic 

effects observ.ad at lower doses wit.h ip injection. Metabolism has b3en reported 

in the rabbit, rat ·o.nd various ruminants. Rabbits, but not rats, reduced one 

nj tro group of dinoseb with the formation of the 6-a.mino derivative conjugated as 

the a-glucoside. A carooxylic add v1a3 also fGmed by oxidation of tl:e terminal 

caroon of the scccndary side chain in Lx-;th rats and r<1bbi.t.s. In rumen f1dd, 

dinoseb (under anerobic conditions) was converted to the 6-amino derivative, with 

successive reduction to the diamino canpound. This reduction did not take place 

in heat sterilized rumina. In vivo, the diamino compounds were not demonstrated in 

blood plasma in the cw. Conversion of parent compound to labeled metaoolites (%) 

in the pregnant mice appeared to l::e roughly equal via roth oral and ip routes 

(50%) • The one exception was the embcyo where the radioactivity of the metaooli tes 

recov,:n-ed was higher for the ip injected animals (57%) as opposed to the orally

--treated mice (90%). This would suggest that the unkn<.:>Wn metal:olit:es in the 

embt-yo mi<Jht account, in part, for the differential effects seen. The study is 

Co~ S'~fplerne~td:..y_ data. 

The eUect of food ceprivAtion, phenobarbital, and SKF-525A on dinoS<:!D-in·

duced teratogenicity in f..:;male mice and on its biodispcsition ([He] dinoseb} v.'as 

studied by Preac!"',e and Gibson {1975; JRDil9) • riice were dose-d on day 10, ll of 

gestation or after 1-hr pretreatr~Cent with SKF-525A or after- 3 days' pr·etreat;nent 

""ith pheno"Girbital or after 0, 24, or 48 hrs of food deprivation. It was concluded 

that alte1:ation of the environmental conditions (food deprivation for 24 or: 48 hrs) 

either enhances or has no effect on the teratcgenic or fetotoxic effects of dincseb 

<-~d.'ninistered ip to Swiss-iJcbster mice during days 10-12 of gestation. This 

a.pp~ars to occur through a CE::crease in the ~r:etatolic in:lcthJatio:. of di.noseb v?it!-1 

24 hrs of food depci vati.on ar.d an increase in ;ret.:~oolisn after -43 b::s of f·x:x1 

deprivation as evid<;mced by a reduction in the rate of disappearance of plctsma. 

radioactivit~,r or an increased rate of disappeaxance of radioactivity from the 

liver, respectively. Adrdnistration of SKF--525A also enhC~nces the toxicity of 

dinoseb 'llhile phenobarbital decr6ased it. These effects are IU8dl.ated thrn:qh 

~ither an inhibition of li''"tab:::Jlism of the dinoseb or an enhanced metabolic ~ffect 
in ths liver. Evidence in nonpregnc:nt mice supports these findin';JS. The altered 

crnbryotoxici ty frCl1'! f<xxl depri·«ation is not appat·ently due to an altered ,--::~ U""'A 

of distriLution since fcx:x:! depd,:ation hc.r1 n) cEfect en t.he percent br.Aly '.-l.:.Ler 

determint.::ci unds-r: fastir'g condit1ons. Th2 study h; ~ore Supplersc;nta£L dati=:, . 

The 
rraternal 
,_-c:ported 

rat~ 

for mice 

effects in femal2 mice of high and lO'n enviror>.r:t:"'!ntal te:r.pc:ratun;s on 

e>r:c! f.?-t?.l toxicity of dinoseb and on dispcsition of rl4c]dinoseb ·,;ere 

'<l P.ceo:::·h8 :_r,::! C:it"'<)n (10'5; JPDfl8). T:-tere w:~r-e r:o di.fferences in 

c.f dis.:.pv~3r:I!1CE: r-acJic,'lctbity fran plasr:"L'l, li·;er, kidney and l'JfY] 

kept at 0, 24 or 32\>C .. The authors had shmm, in the sar::2 report, that 
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increased embryotoxicity would occur if the body temperature of the dams were 

elevated to 32°C, Based on their findings \vith nonpr.egnant females, th~JY suggested 

that the increased embryotoxicity was not related to an inhibition in the rate of 

disappearance since there were no differences in this parameter for mice kept at 

24 or 32°C. They also noted that, while caution was necess.qry in extending the 

pharmacokinetic results from the nonpregnant to the pregnant situation, a previous 

study (Gibson and Rao, Fd. Cosmet. Tox. 11:45-52, 1973) had sha~1 that the disap

pearance of dinoseb frcm the plasma of pregnant and nonpregnant female mice was 

not different. This study was Core Supplementaq data. 

In a letter to the editor, Henneberg (1964; MRID 60767) reported on the 
absorption curves(UV) of metabJlites found in the livers of rats poisoned with 
dinoseb or from incubation of supernatants of liver whece dinoseb (U~P) was added 

{in vitro). The authors concluded that the priiriary amines are the products of the 

metatolism CNBP and that the enz::,-matic reduction process of this herbicide mainly 

occurs in the liver. This study was c.tassified as Core Supp1ereentary. 

Ernst and Baer (1964; MRID 33636, MR1D 60766) studied the metabolism of dino

seb and its esters (DNBP-acetate, C!:'JBP-l,l-dimethy1acrylate) in rabbits and rats 

following single oral doses. They observed that free Th"ffiP, its acetic acid and 

l,l-dimethylacrjlic acid are transforreed in the sawe way in the rabbit and the 
rat: side chain oxidation and l-~ reduction with hy<'lrolysis of the ester. 

Reduction products (amino compounds) of DNBP or its esters could not be demonstra

ted in the urine of rats but wJre present in rabbit urine as 2-sec-butylar!lino-4,6-

dinitrophenol, as well as up to 60% of the total excretion prcducts as an a-glu

curonide of this canpcund. This may be due to fm:mat ion of the glucuronide through 

a reduction of a nitro group in the rabbit, which does not occur in the rats due 

to inhibition of tr1e nitro grou;:>~ Excretion of th,~ par·ent canpounds was greatest 

during the first 48 hours after administration of Dl\fBP or- its esters. By day 10, 

arour.d l% of the .:uroun~: excreted durir.g the first 2 days •,ms sti~l being excreted. 

These data ·.vere cesignated Core. Supplementary. 

Edgerton and Moseman (1978; JRDI06) analyzed feed, fat, liver, blool 1 urine 

ar.d feces after giving rats diets containing 50 and 200 ppm of dinoseb. Blood 
was the rtk>jor tissue site for dinoseb concentration. There v1as a proportional 

increase (4x) in dinoseb residues in adip:)se tissue and liver with blood exhibitin1 

a three-fold increase when the dinoseb concentration in the feed \vas increased 

frcm 40 (50 nominal} to 16CJ (200 nxninal) ppm. This study is ~ore Su2ftl<?I72ntarl_ 

data. 

p, data gap exists for a general metabJlis;n study condu::ted according to cL:r

rent guidelines. 
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B. HUMAN TOXICITY 

J.. Acute effects 

Dinoseb(U~P) has pharmacological and toxicological actions related to the 
extreme stimulation of metabolism due to the dissociation of carbohydrate oxidation 
and phosphorylation at the cellular level(Srnith, 1981; JRDI22). This uncouplir.g 
results in general cellular over-activity producing widespread metabolic upset 
associated with fatigue, excessive sweating, thirst and loss of Height. Dinitro 
corrpounds, or their metabolites, can cac:se some degree of ·hepatic and renal 
damage and pro::luce neurotoxic syrnptans .varying fran mild personality changes t0 a 
toxic psychosis Hith convulsions. EJ i.rnination of dinoseb turns the feces and 
urine a bright ye1loH. ~lso, the skin ~~pears very active in the excretion of 
dinitrophenols and yellcw staining of the skin and hair and nails is canmonly 
see·.1 in severe poisoning. 

Smith (1981; JRDI2~·. has rel}crted on the suspected poisoning of a self-errQloyed 
fanner frcm the spraying of a contact he,...::>icide containing dinoseb. The farmer 
repaired a clogged jet on his sprayer (v:i1ile j t 1·1as runninr_;) w"Lt.hout 2ny protection 
for his hands. Initial syrrptcms of poisoning were headache, malaise, lassitude 
ar.d S\veating, and yello.v staining of his fingers. Curing the next week the 
patient experienced anorexia, bouts of excessive sweating and shivering, pains in 
the abdanen, excessive thin,'-., restlessness, inscmnia, loss of Heir::~ht (lOkg) a;-;d 
generalized yellcw staininy of the skin and sclera, He also developed respiratory 
syrrpta:ns such as shortness of breath anll hemoptysis and pe!:sonality changes. 
Admission to a hospital revealed flushing, dyspnea, spasmo:::Jic coughing, dullness 
at:. the base of the lun<;_:, and crepitations. The urir.e Has <iiscolor<;d yeUOH. 
Liver fur~ctio!t Ha~; impaired an::l JJ,ng f:Jnr.:tior, t<.~sts indicaced a cc·nsiL1erat,le 
reauct.ion in torccd f.'xpira.t-ory" v0hLrne in one ser::ond {fE\11-2,51) and fc·rced vital 
capacity(FvC-3.51) as COJTii)ared to pn~dicted V3.lL<es ot 4,1+.5 and 5.1+.5!3, res
pectively. The transfer factor was 22.1 ml/rrm Hg, i:.hc noiinal being :~·o (s.d. 
5.1), At the end of one v;r::ek in the hospital, his clinical condition had irrprsved 
but at discharge his liver function tests r-emained abnormal. Sane t"do Wl':;eks 
later, ;-h? still complained of letP..argy, night sweats and forgetLJlness. By 10 to 
12 we<::ks tt-.e farme.r; had no symptans but at six months his blocd urea was eJevat:.ed 
{7.9 !11lf0l/l, nomal range 3.5-6.5 ImY.Jl/1). 

A human fatality fn_,rn dermal ex_::xxsure to dinoseb (51% a. i. dinoseb as alka
no1 anire salts of ethanol and isopropanol series) during its use in an agrictll·· 
tural setting in Texas has been report-"d (~l·~o re: jnfoanation on ta:mr~ork~C!r 
death; Sept 28, 1983i N. Dy<:·r to D. Carrpt; inclu:les autc"'f)sy report fro.11 'I.exas 
D3pt. Agr.: PA-83-110). A farm•vorker, who 'lias an illeoal albn, \vas exposed f:un 
leakage onto his back fran a bad(pac:.~ sprayer·. Dennal exposure b'1rough the har.ds 
and feet also apparently occurr:2Cl sinca yello!l stains were cb.:;;er1ed en these ski'1 
areas. The man e);par:ienced toxic syrrptorns typical o:: d.i.:1itropher.o1 r:oiscnirg 
incluc!ing fatigue and headache durin;) the aftemoon and evenir:g t;Jn the day of ex
posure. The worl<er was hospitalized that evenir:J &nd died witl1in a half--hour 
cf his a~nissior.. 

o,v .. :x:: (L-;rethyl·A,6--c'initr:cphenol), a close annlO..J of L~J:IP, was L"""·?CJt:i::.ed 

to p.r:c~J>Jce eight cx:cupaci~.:al c.:eat.hs during the pcricd o:t 1-:N6-195l in Britain 
among pesticide spratir:g contr=ctors' e;:ployees (Edson, 196'::!; JRDIU7). D>iP 
(dinit.rn~;>f>Ci'10l) 5.~~r~lf h:;~:: f>cs:; repoct~G to JJ::• iL\H)l~~:e·J in ~\.i c:cciuE::;"!t3l poisord.ngs 
ourin'::J 1:.-'l.e ;;;e[l\Xl 0E 1.'-!ov tc• ... :cto~r:.r.- l;?()v (?c:sticd:;:! 1-l.oni_t~xlog :::;~'3tE"1; Report 
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No. 384) including one ht.l!llUn fatality ( ll year-old ::>c.:Y who died after he appar

ently was sprayed with pesticide in an undescribed 'agricultural job-related in

cident). 

In response to an inquiry by J. Ward of the Pssticides Regulation Division 

(August 16, 1965), the Dew Chemical Carpany submitted occupational information 

regarding the medical experience of their employees with di noseb (Lynn, 1965; 
MRID 90368). A letter was submitted \vhich i.1dicated that their t-1edical Depart-

ment had maintained surveillance over workers in tbe dinitro ffii..lnufacturir:g opera

tions since 1944 •. Exainination of the ;.,vorkers for basal metabolic rates (El•LRs), 
bloc<:l studies and cataract formation ( 1954, 1955) was reported as within noDnal · 

limits except for an episcde in February, 1956 of over-expcsure, apparently to 

DNOC, which prcdu<...'ed symptans (kind not stc:ted) and high Bt-lRs in several men. No 
additional ill effects were reported by plant physicians in the dinitrophenol 

operation since 1956. 

In a tollc.vup submission to the previous letter, Bt•l.X ar.<:l time-vie i'Jh ted 
.:-;verage exposure (1"\hl.) data were suomittea to ,J. \·lard (Lynn, 1%6/t--llUD 90300; 

Do.v Chemical Co., 1956/~1<.10 ll4:JV)). (The valu8 uf. thE~ datn is questionable 
since average l:lt-IR values for workers weL·e not deter·mined prior to thE: tir.1e the 
workers were believed to be exposed nor at the tbe of exposure). The maximum 

BMR value considered by the registrant as normal \vas stated as +10%. Review of 
the data (single page of .intonnation) indicate<:l elevated m1H. values for several 

men during the testing period of 7/20/54 thro•Jgh 5/28/56, including values of 

+4B, +18, +46, +25, +ll, +5:-J, +33, +U, +27, +40 1 +17 (represents individual 
v:crkers). TWA values for the sa."11e time pericd (dudng production, annual) were 

given as v1ell as blcod concentrations ( ug/ml) fr l .:JaL~ary r 1356 on. 'IE\ values 

ra:-v;;cd frun 1.0 to 5. 7 m;J/rr.an/day dudng producL_on J;J.nd fn:x.1 0,14 to 3.2 ;rg/man/day 

annu?l.ly. Bleed values ra!iged frun l. 2 t:.o 9. 2 ug/n.:.. T!-:c CA.lY:>.Sl1r0.s ap~Y~arPd co 
dirnini.::;h somewhat after Janua:cy, 1956, althoc:gh thE! representativ8 natur.c oi: t."'re£e 

caLl i:c~ unkno-m. 

2. Ocular effects 

A report •..;c.::; submitte<:l by D?JJ Chemical Co. regarding the results of ocular 

exartination of worlzers errployed in the manu.EactUJ~e and hand.lin<J ot ainitrophenols 

(Gav, 1951; l'lRID 67701, 90369)~ The report indicated that 28 men v'e.ce exposed 
tr; r:li.GP and dinitro-o-cyclc-hexylph:nol alwost continuously for 5 years d•Jrinq 

their work period. Expcsures 1·1en~ sufficient to cause yellot1 stainin~l of the 

clothing, the s!dn and hair. No ill effects v;ere rerorted. Fifteen ot 18 ir,en 
who vlere employed at that tin10 in those oper-ations(3 with::, yt:ars' 6XlJosure, 2 
1>1.i, th 15 to 18 months' exposure, and l 0 with 2 to 9 ;r,onths' e}.1-<"'0SUre) •t~e re exarr.ir.ed 

by opht.haJinolcx;_;ists who reportej no o:::ular abnor:rG.lities attnbutable to chemical 
exposure. Four other ex-employees (<:U-39 months' exposure) were al5o ref:YJrted to 

have no ocular ettccts • No individual data '<~ere submitted in this re~)Ort. 
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Dinoseb {2-sec-butyl-4,6-dinitrophenol) is registered for use as a nonselective 
herbicide for preemergent and postemergent v1eed and grass control in agricultural 
food crops, and noncrop areas, and as a preharvest desiccant in various seed crops. 
Therefore, the following rc•.1tine or special Guideline toxicology studies are 
rE~quired for registration( those which currently are data gaps are indicated by 
an asterisk): 

1. acute oral toxicity 
'~ 2" acute dermal toxicity 
;, 3. acute inhalation toxicity 
* 4. primary eye irritation 
* 5. pri.mary dermal irritation 
* 6. derw~l sensitization 

Subchronic testing 

~, l. 21-day dermal. toxicity 

Chronic testing 

* 1. chronic feeding-2 species: rodent and non--r::X::ent 
*? 2. or'!cogencity-·2 sp2cies: rat ar;d mouse r;re[er-red 

'~ J. te~i1tcx:,:;eni.city-·2 sp::cies 
1' 4. repr-oduction-2 generation 

* 1. gene mutation: bacterial tests acceptable; marrmalian test required 
''' 2. structural chromosomal aberration 

3 ., other genotox~c effects 

,., 1. general metabolism 
* 2. te~ticular toxicity 

Based on an assessrrent of the toxicolcgy data base for dinoseb, cor.~let~d 
in this Standard, all of the above studies v.~'lich have an asterisk are currently 
data gaps. It is highly likely that th0 sutrnitted rrouse onco;;enicity study may 
be upgraded to Core Minimum classification and thus fulfill the r:-equirer.cnt fo:::: 
.::n or:cc;genici ty -test in 0:1~ species, It is the revie·~ter' s understanding tl>at 
r.eratolOJY studies have been conducted in tx)th the rabtlit and cat .. and the rubbit 

has teen received by the AgenC'J (letter of Dec. ll, 1985 frcm D. Lc.Hatsch, 
.. ~·-"'V2rican Hcechst Corp. to R. t·lountfort, EPA; J. Stoner p2csonal cc:rr::unication). 
These studies rray f-JlfiH the r-equirerrent for terato:;enicity testin9. The rabbit 
study v:ill D" reviev.·cd jn an expedited manner and included as an 3dde::dum to the 
"'·~:roseb Rc--gi'· .. tcaticn St,a~,j,J.rd. An additi::;nal s:::;.ecial r'':!quirem?.nt for dinc-seb is 
th:; neco t:dr. a 2)-c,:,y .:ea.al tox:i.citj Justific::.tiC'n f;)t" th>:; requirer~ent ') t 

r ... " ~ 
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is based upon accident reports of human fatality/morbiuity incurred subsequent to 
detT.al exposure. Finally, a special reproeuctive study for testicular effects is 
required based on the findings ot testicular atrophy in rats exposed to Uinoseo as 
reported by Linder et al. {l9o:L; JRDll4). This last test could. be incorporated 
into the- protocol for a 2-generation reproduction test. 
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III. 1DLERAt~CES AND 1DLERPu\lCE REASSESSI'iENT 

The original PADI of 0.0013 rrq/kg and pu!"·.!.~shed tolerances are based on a 
ninety day dog study (unidentified in the fi 1 es) with a NOEL of 100 pj,.n { 2.5 

rrq/day) and a safety factor of 2000 ppn (memo of G. Burin to H. Jamerson, 10/12/ 
84). A copy of the approved perrnanent tolerances is presented in Appendix v. 
Review of the Dinoseb data base for this Registration Standard indicates that, 
\,nile there are no ::;tudies with at least a Co>:'e minimum classification \,hich 
would alla•T the setting of a new ADI or PADI, there are two Co~e Supplementary 
studies: a chronic mouse feeding study (Brown, 1981; JRDI03) and a rat 3-generation 
repr~iuctive study, which are appropriate for setting a provisional limiting 
dose(PLD). Since toth studies utilized the sa'lle dose levels {0, 1, 3, 10 mg/kg/day) 
and the chronic study was revie\1ed primarily for oncogenicity, the IDEL of 1 
rrg/kg/day set in the reproeuctive study is deemed rrore appropriate for l1se in the 
PLTJ calculation. 

Calculation of the PLD: 

Using the IDEL of 1 mg/kg/day for. reproductive toxicity and a 1000-fold 
safety factor, d•.Je to the lack of key acceptable studies, and an additional 3-
fold factor because. there is a IDEL and not a NOEL, a PLD of 0 .00033 w.g/kg/day 
is deter.mined. The t>-\PI (maximal permlss ible intake) for a E:J kg human would be 
0.0198 rrg/day. 

Published and unpublished approved tolerances currer.tly utilize 71.36 % of 
th>; I'ADI of 0 .0013 rrg/kg/day. The i.:.olerance reassessment, by rec;uiring the 
s·.1bstit.uticn of a PLD fo.1..· the curL"ent PA.DI, wi.ll result in the utilization ty 
the cuJTently approved tolerances of 270.3% of the PLD. It is reccnmended that 
no furt'ler new uses or tolerances be qr~nted until all data required in the 
Standard an~ subuitted and evaluated,a·:1d-a1·l toxicological issues, e.g., tera
togenicity, reproJuctive/testicular effects, presence of ni trosamines and lenLi
cular opacities, have been resolved. 



lV. 1DXICOLCGICAL ISSUES 

A. Acute toxicity 

G'l-'')"'1 , ... ho I 
JVt..tJ..Jl. 

Dinoseb is hazardous to humans and animals as evidenced by the reports on 
accidental poisonings and fa tali ties (see Section B. H:..rrran Toxicity), as well as its 
placement in Category I because of its acute oral toxicity. Therefore consideration 
should be given to providing sufficient protection frcrn accidental spills of the 
pesticide onto the skin or excessive exposure by inhalation during its use. 

B. Imrnunotoxicity 

AS noted in the toxicological sunmary and study reviews, there is some 
suggestion that immune system components rrt3.Y be adversely affected by exposure to 
dinoseb. In studies in hamsters, dinoseb appe<.rs to interfere with the develcp
;nent of normal delayed type hypersens i ti vi ty rest:Jonse and may cause some suppres
sion of circulating antibody in test animals( Dandliker et al., 19130; NRID 
13460:?.). Another suggestion of immune-relatec. toxicity is tile observation in 
a mouse oncogenicity feeding study of 2 con::;istent, tLe':ltment·-r<;lated increase 
over control incidence ot thymus atrophy (BrONn, 1':!81; JRDIU3) at all dose levels. 
In ooth sexes 1 there was an involution or at;:ophy of this tissue which appeared 
r.o be somewhat predominant in the females as contrasted to the meles. Ettects of 
dinoseb on the human i:r.mune system are unkncwn. 

On the basis of these preliminary observations, it is recanmenced that cur-
i.ng subchronic and chronic testing special attention b-3 paid to the t.'"lymus, liver, 
.spleen, bone rr.arro11 ar,d cellular corrponents of the irrun.me system, e.g., eosinophils, 
,:·i:cculating lymphocytes, monocytes, etc. It there are observations c·f dc:;e·-
YKJ/or trear.ment-relE:.ted effects on org.::.n, or;;an-to-body Y-~eight ratios, cr othe1: 
:_)arameters, then consideration should te given to Li-te apprqJriate histopaU:olcgicaJ. 
.::::-e::;er.>:ation of thGse tissues. Considerc.tion shculd be given to periooic neasure
~~ent of circulating serum imrr.uncglcbulir.s. 

C. Lenticular opacities (cataracts) 

Dinitrophenols have been associated :.lith lenticular cpacities(Lo., cata-
cacts) in humans since their use in the 1930's as weight reducers and are catarac
t:ogenic in ducklings and yoe1ng rabbits ( Hayes, 1982; JRDI26). Lenticular opacities 
--·tave been reported in repealed--dose ::;tudies (a fe1·1 days up to 28 days) in PeJ·.in 
J' . .lcklings (Spenc8r et aL, 1948~ fvlRID 90374; Tucker and Bennett, 1967: i•UU.iJ 

114%3), in a 90-day study in beagles ('·tcCollister et aL, l':l67:HHJ.l.J 114%2), and 
in a mu:..~se 2-year feeding study {Brcvm, 1981; JRDI03). 

No special testing is required for a cataracto,;enic ettect since it has h;en 
.:lemonstrated alreauy in several species. One ot the· "data gaps requires a chronic 
::.oxicity test in a n0nrooent; usually the dog is utilized. Chronic testing 
::outinely includes a:-1 ophthalc:nolcgical examinati:::m prior to test c:dr.-.i:-:ist.l·.~tion 

::.nd at ten:1inatio:-: ot t:1e study in at least the high oose and co:1trol ;,;~OL:ps. 
'.'i1is ex.?.r:tination shoulJ be expanded to i.nc:_ude all dos~ groups and an int.erL-:: 
;;;:a.:nination of t..CJe d:J.QS prior to study termination It cataracts ar.e o!Jserved, 
:hen gross and hiscopathokgica.l examinatio:1 of the eyes of all animals shculd be 
.::erfcrmed, I·Jith specul empr.asis plac:ed on examinatio:1 for this etfec'.:, 
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D. Teratogenicity 

Dinoseb has been sho.·m to prcxluce ter~togenicjem!xyotc>xic effects follov:i.ng 
Lntraperitonea1 and subcutaneous injection or oral intubation in mice (Gibson, 
L973: MRID 57711; Preache and Gibson, 1975: JRDI19; Kavlock et al., 1985: JRDI13) 
md in in vitro rat embryos cultures (Beaudoin and Fisher, 1981: JRDI02). Post
)a!:tUln effec;tssuch as decreased fetal body v.·eights, and histological changes in 
ch•3 liver and kidney of rat pups have also been observed (i>'lcConrack et al, 1980; 
JH.Dll:.). !Xo ~cceptable teratology studies are available for the establishment of 
'l. ·t\OEL for teratogenic/embryotoxic effects at this time. Ha.-Jever,_ it is the 
c-eviewer 's understanding that teratolO'::JY studies have been conducted in both the 
.:.::ubit and rat and the rabbit study has been fo?::Warded to the Agency (letter of 
>ec.lJ., 1985 fran D. Lav1atsch, American l-ioechst Corp. toR. Mountfort, EPA; J • 
. :itone, personal canmunication). An expedited review of the rabbit study will 
)e performed and included as an addendum to the Registration Standard. 

E. Onccqc;;nicity 

An equivocal response for onccgemclty was noted in the liver of mice (5ro.-m, 
~931; JRDI03), It was repOt-ted that a statisticallY significant (p<O.OS) 1 treat
~ent-, but not dose-related increase in liver adenomas and adenanas plus carcinanas 
1as found in tr:eate.d female mice whe:J the controls were compared against treated 
'.ice. Also reported was a statisticiJlly significant (p<0.05), treatment-related 
_nc:rease for combined data for these neoplasrns (all lesions in both sexes) when 
;crnpared against the canbined control w:~le and female incidences (all lesions). 
_he treated n:ales did not have any statistically si(Jnificant differE:nces. The 
:tuciy n"port a.lso noted that in boL'J. sexes cc.rnbined, the i~1cidence for adencxna i:1 
.lcat:o~d mice approached stctistical significa,"Jce (p<O .1), Jl.n adc!iticual s~.atis-
_ic::ll an2lysis by the Toxicology Branch Mission Sup[Xl:ct ~;taff(N'.::S) su;_cport~~ the 
:t:JC'f 2.t1thor's evaluation (see D.E.R, for the mouse cnce-::;enic:ity study) ot the 
;tatistical significance of the livet· adenanas in the female mice. Historical 
1ata supplied by the test laboratory were also evaluat!.:•d and did not change the 
:'!Sic conclusions of the study report for onccgenicity in female mice liver adc

'omas" 

~lnC<:! the tumor-s were noted only in the liver and were benign, t,he biological 
igm Ucance of tho increased inc ide nee is unclear. Otl:er points which argue 
,:;-ainst C'lcogenicity are: 1) the lack of a dose response effect, 2) statistical 
ignit icance in only one sex and 3) no oecrease in the la i:ency perioo for th2 

,evelopment of tu.rnors. 

This study was classitied as ~:ore ~Qlemcntary data. It should be noted 
JHt while a rat chronic teedinu sLudy tailed to si1cw an onccgenic effect, the!:.·e 
1ere significant deticiencies in the study 1 including the laci< of canplete histc-
;atholcx::Jical data, which w.ade the stuc!IJ Core Invalid data and which precluded an 
,dequate evaluation of Dinoseb' s onccgenic potential in the rat (Piccirillo anJ 
.:mas, 1977; HRID 25582). 

No c::c1dition:.~l recacncendaticns are rnade at t11iS time. The onccx:en1c1 r.y cf 
.i:~osc,·b has b<.::en ce-nsicered in an aiJbr·eviated review by the To:dcolcc,iy 3ranch 
-:;ec Review Carmit~ee(see Appendix VI), The Ccm:1i.tt.se tentativel:L concluded 
;-,2:: D.~nclt-:e!J is 2. Cl:->s:-; C cncc:::;en bc.sed ·::m the pssitive liv"'r- \:Lmot· .;.r:cice:1ce 
r: .f1':?'7.ulc Ittice.. ~~o. r:.:=.~~ .. ~~sse~~srr.en:: is re<:ar~nC::~d at this ti_p:e. 
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F. Nitrosamines 

Formulations containing the alkanolamine salts of Dinoseb may present an onco
:1ic hazard due to the presence of N-nitrosamines, primarily N-nitrosodiethanol
ine (NDEU\) 1 vlhich has 02cn reported at concentrations of 200 to 300 ppn in 
.:tain p:::-oducts( :·:IUD 25579; ;vlRlD 70514). Apparently, this is a potential ha;;.ard 
lilted only to formulations ·..;:i.th alkanolamine salts (merro of Sept. 22, 1983 from 
Brc~dley to H. Ja.rr.arson) and the use of alternate formulations will el~minate 

~ possible exposure to high levels in such formulations. 

G. Testicular/Reproductive Effects 

As discussed uncer tr.e reproductive summrnary section 1 cinoseb( 0, 75, 150 1 

) , 300 ppm; administered in the diet-. for an eleven-week r:;eriod followed by a 
.. ·,;ee~ recovery period) resulted in dose-related effects in li1ale rats of dimin-
;ed l:x:x:ly weight gains, cecreased organ weights, rrortaU ty, decreased reproductive 
:·fcmnance and fetal viabili'-Y, decr·eased sr:;erm mnnL'er in t:-lt-~ testes and epid~d
.s, :wd altered sr.enn rrorphology (Linder et al., 1982; JRDI14}. Based on the 
1dir.gs of testicular toxicity and the lack of a NOEL in a multi-generation re
)duction study, reproductive toxicity testing, which includes testicular effects, 
)Uld 02 perfonned. 

H. St:::-ucture-Activity Relationships (SPR} 

Dinoseb is structurally similar to dinitrophenol (DNP) and a n~unl:::er of otJ:er 
analogs wtd.ch hav2 a similar metabolic action of stimulation of oxygen ccnsump

)n through an inhibition of o:dda~:ive phosphorylation (Hayes, 1982; JRDI26}. 1:\ 
:-nacy table of toxioJlogical endpoints is pt·esented ce:.ovJ. 

Dinoseb alon(J 'llith D-.:"? emu dinit:.ro-o-crE:sol(il':OC} are quite toxic 02ing in 
?gory I or II fer acute oral toAicity. Due to their larger side chains, .,.;hich 
;_:ce their rate of absoqtion, 2-sec-butyl-4,6-dinitrophenyl-3-methylcrotonate 
napacryl) anct dinitrooc~yl tJhenol(dinocap) have lower- acute toxicities, al
ugh it should 02 noted that the intravenous LDso in male rats for Dir.ocap is 

r:YJ/kg as co:npared to a LDso of 40 m;J/'J<.g for Di.noseb in rats (oral intubation). 

G')toera} ly speaking, the CNll analogs are reported as cataractcx;Jenic in humans 
a numter of anim..o.l species, includillg ducklings (a corlSistent observation), 

.ckcns, dogs, micB and rabbits. Interestingly, rats appear to be refractory to 
cataractogenic effects of the clinitrophenols. 

Another consistent findin(.JS is the observation of reprodJctive/testicular 
::cts for Dinoseb, dinit:.eq::'r_enol and other analogs. Although binap<Kcjl did 

~ shC'tl any reprocuctive toxicity the dosage tested was relatively lo--:. ':'he SAR 
a .:\lso suggests that dinitrophenol analogs may· be teratogenic, althou~;h test 
Jlts have only 02en r·e;;:>xted for t.10 analr:gs, Dinocap and Dinoseb, at the pre
c ti:re .. 

Fincings related to c:1cc-;;enicity at'.d r:-rutagenicity are inconclusive. J'.cldi ::.ional 
tir.g is requirec to cla::-if·: these issues" 
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f. Nitrosa.'Tlines 

Fcrmulac.icc.s containing tl',e alk::tnol.a:nine salts of Dino::;eb cay present an oncc

geni.c hazard dt.:e to t.he pcesenr.e of ~-nitrosamines, prLrnarily r-.-nitroscdiethar.ol

>±;-tirie (:·;uELA}, ·.-.hi .::h has ooen re;;xxted at concentrations or 200 to 3UO ppn in 

certain products ( 1'1.1-UD :l5:>79 i l•l.H.ID 70514). .~>.pparently, this is a [X)tential haz:m:; 

related or,ly to forr.JJlations ·~1ith alkanolamine salts {memo ot Sept.. L2, 19;33 fr::n 

M. Bradley to H. Jamerson) and the use ot alternate for:r:ulat.ions ~>till elL":llr.ate 

tr.e possible ex;.osure to high levels in such formulations. 

G. TesticularjRepr~juctive Effects 

rls discussec ur.::er the repro::luctive surrm-nary section, di:~oseb(O, 75 1 150, 

225, 300 p~:m; aG.':I.inistered in the; diet for an eleven ........ -eek pedcc follc:M·erJ b~/ a 

16-',;eek rE::coverJ pe:cicd) resulted in dese-related effects in m.:~le rats o: dimir.

ished l:x..'C:; ·.-·eight gair.s, decreased organ ,,,'Gights, mortality, decr::;eased reproduct:::e 

perf::n:n:ar:ce and f:eta.l via.bility, cec!::eased spe::n nl.l:TtG'f:r: b. the testes a;,d e~idi.c

ymis, and alteced sperr:t rr.orl)hology (Linder et a.l., 1982; JRDil4). Based on the 

findir-;;;Js of testicular toxicity it is recamner:ded that a special study of at 

least three monL'"ts' -:uration be perfon:<2d to establish a NOEL for testicular 

effects. 

H. Structurt:-Ac:ti?ity Relationships (9.R) 

Dinoseb is strLct~rally si~ilar to dinitrophenol (a~P) and a n~aber ot other 

D:\P :malcx:;s ·.·1hi::::h hs:;e 2\ s i;j:_ar met=:t:Nlic action of stitnulaticn of ox/ge:1 c::::ns:..:c;:-· 

tier. thn:·,cx;;: an inni:Ji t wn c: oxidati'.'e pho~~)f ')t-ylation (H.;,.yes, l'JB2 i c.1RDT2E). ,; 

3\._ar::TZr/ to.;:;le c.: t_o·,c!.c-Jlcgica.l enC;;:;o}.nt.s is p~·~:S~nt:eC ~;el::..~·l. 

Dincscu 22-c:1g ~.;it.:~ ::f"~? a:-zd dini!: .... ¥".)-o-c!:'"esol(0..\0C) ere ~uite tcxi.c ::eir:~· i:1 

C?lt..a..;;ory I or .!.I tor ac·-..;te oral t:)xicity. D..:'= t.o their la;:-ger side c~ains, 'h·hi:'"> 

rea~..<ce t.neir ra:e of ab.sar;;tion, 2-sec-cutyl-4,6-(Jinitrc;;r;enyl-3-r.r-:-t.:-.ylcrotcnat.e 

(:::;i.na;.:ac::-;1) ar.: ai:1itr:::octyl pnenol(C:inocap) have Jo.v<Cr acute t.oxicin·~s, al

tho\..>_:;n it snoulc: be n;.:;tecl t.'1at the intra·venous LDsu in i::ale r3t:.S tor ~JJ.r:oca_,J is 

L.3 rrg/kg as cc:r-par'2d t.::> a LU:;,v ot 4iJ r.g/kg for Ci.nos·2b in rats (orcJ. intu1.:laticn). 

v:merally speaki:1g, the [{'.l:' ar:alo;Js are r<:fJ(.Jrtea as catarc.ct.cgenic in hu;cc.ns 

ar.G a number of: ani.rai species, in.~lt.;ding ducKlings (& ccnsist.::r,-::. -:.,cscr-:a':ion), 

chio;.ens, co,;_;s, :nicP. an:J raob~-cs, Interesting2.y, rats a;::x:ar t:o C'<:J cefrc.c,ot~t 

t.'1e cataracto;;enic effects of the ainitrophenols. 

:'Cnother ccnsis::ent f:ir.dir:gs is t~e observatio:1 of reprcduct!_vejtesticul-a::

effects f,_x Dir.:::seb, dhit.ro;:_Jhen0l a:~a other analogs. rllthot.:r;h :Jin-Jpacr.yl did 

not shCM' any re;xcx:ic:cti.ve toxicity tf.e dosage tested was relatively lO.•i. J:he SX'<. 

cata also sug<;ests t..'1at dinitrot=Jhenol analo;;s ;:?y b.;: ter:atcger:ic, altnc;_:<;;h test 

results hav-:: cr,ly ~2n fo:c t"N'c ana.lC0Sr Dinc:r.ap and Di:-,osr::·t, ::: <•·= ~x:;-
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' b l ' I 

h':-:L ~;u!\;! .mcc·s dc:L•Jnntn•:d <~n <J caso- y-c.:;;;e XlSlS. 

2/ Tl~e: ,,. u p-tLLc:t:lu <ltv cotk:d ;l:J Lullu•v~J: 1\--'J'ur:tuulel.;.~l, ;-'lxxl Cn.;p; I.}·•Tct<l'u:JLU~dl, Nolt--Fuud; C-"1\liUt\l:.ic, [·'<.X'>ll C1:op; 

_, 1):::1\<!lkll ic, N()n-Fond; E=C~r·)<~nhn.me, ?ond Crop; !·'=<;n~r~nhous·~ .. Non-F()()('I; G=For"e!'l~:t-y; n=rnt~estic Outdcx;r; I=Indo.'Jr. 

V l1<llfj lllu::L tx: :;l!b'lit t('<i no l.it<Jc t:··<l'' six mcml:h:3 <'ftor tl\,) publication of this Sti:lnda!·ct except tor the following tc3ts: ::. 

Bl."'L./'1 :n-mt h:;; HJ·-l/47. HK>IIlil:;; lJ 3-:~/42 11\(ml !t:;; I\J-.\/t2 ll'Unt.l\'i; lU-4/20 !tK>IlUltli !14-2/Hl mont:.ll:J; ·o5-l/l4 mn11Lhs. 

'\/ Th<'fi' i·~ llil •••Ji.-: .. '1>('••, b;v~,,d nn !)iqn:-:·•h':: ···j,pmj,·,ll :;t·rur:lltr". to rllltj(JO:ll' rh<tt !1inn·~r)h i'1 .1 no\WOI'0:.Cit; ('()lnpnnnd. 

'i/ ~;uldl,t<~.'li'; •ll'.tl :;t'ddi0:: o~t\! ulnlcD•:;::,Hy ~;-lnn: dl!•)tlic :·:tudk:c; aru rl·qui.rud lo ~lutv)rt purnunent Lolcr<mce:3, 

11/ Tl.c:r ,; .11" t ln'.ll ,,, !'' 'H. >Hl uL!e•~L ,,J: llliiO:~r.!L• tn thu lklli'SL•; . .W c:! tnu,t·t:un..:nce wttll Lhu dcvelopr10nt or: nor:~r~al delAyC(l ty(ltil 

hyp:n:<•n::it-ivii·; rC";pnn:~n ;md pn:~·-dh1{1 SllLJ[lr<!:'lnion 0!' cit·r:u]itl:lnlj ilntiho<iy, {1!'1 vmll nR rho omurvAtion in fl chrnnic 

lllllUt;u :;:.udy of dn ;'PLX'lrent: txeat·Jm;nt--ru lnl:ed incr.\J<.JSO over: control incidenco of thymus atrophy. Therefore, special 

''mpl j, •:: t:: ()n i 111::, tn. ''" ,..o l dt·.:d t.insiJ~':> ( Sl) I <!en, I' hymn'1 1 li VQr, l'>nnn m<trrow 1 b 1 no l) in tho h istq.v-1U10l0J lCi~ 1 oxamin<ttion 

i" 1 '" Jll i 1 "' 1. !'· q i 1" il ,. 11~ •:,·;nt·<m1tml: nf ,, i t,T!tl .tL i 1 ~<J : u3!'!1111 i lllll1lln•-,Jl' >hill i n~1 ··h n: i tvj Lhu nhtdy phntt1 d alrlfJ bo r:nnr.lidocod, 

w 
<:v 
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( CiJili i ! tll !d) 

r 11 ;l~ It 1 i t- i ( 'll , ' ii 1~ ~ 

c·:iLcJIJl i.JununL ut: 
l n l hn <'l'::<'Y'V:Ji' i "tl nf 1 • •n!· i •'\I].H· "I'· W i ~ i ··· l i i1 •'<'11Pl'·l1 fli"''' j •'!1 (111r11 nn, tit Wk 1 j 0a, r;1bhi\'·;, tlnd drx.JS) 1 

Lllc t.kx_;<..•-rul..ttuJ d[uct:-; ut: di11u:;dJ uP lunl lcuL.JL' opc~ciLi~Js(calurddS) iu ruqulred. 
2f It i:; hiu!tLy that tho mousu stt:dy wi l. L tx; •<p<Jr<.dc(' to ~-~~~--!:'linimu!!1_ and thus fulfill a reql'ir.onr-:mt ('Jr oriu 

B/ 

')/ 
: 

:tp;;~t;i\~ I; LhD ftflll;;q~ 

Hd:,vd o•1 the tindituJs (){: si,Jrd (kant b::;_;Uculdt' L!lxici Ly in Ua:! rat, induuiny rk~creasou spetm number in tho testes 

.md \'pididyndn, cmrl olt:.erwd :;pPrm m;)r.phnln<Jy--·wllich dhl n:,t P;turn ro nnrmal vilhH;S attar a lenqtlly (16-weck) r.tlcovery 

(llJL itxl, ,· :.;p,.:~i.;l Lu:~;L l:n c::;L,>bl inh .t N(ii·:L for: L<.::;l. i~:uL1:: .._·rfuct.:.> mu:;t h: pc-t·[orm . .:d, Thi.o tuat m-:~y bu in,;oqk)t:'.Jtcd 

int·•l t·h·~ JWnhJ·~•'l l·nr the reproductiv<' lt!sl, ctnd appeovol ot the protocol by 1:o t-he NJency prior to i.nl.ti.:ttion ot 

the study. 
L\cc•..:LJld;le sludi.u:> in IJdCLt~r·iul d~Jouyo v;unJ tHJ•J·.!Livu but no ::;tuuie~ i.n mc~nwdlt<.~ll cell ,m~;.,ys weru pecformud. 

w 

C"l 
c:"".-' 
(JI 
y~w 

N 
!'"""' 



j:'f\J 4.L!~: H 
L':!( 11 ~I' T : ;pt.;C ( t' !C !V\TI\ It ;n·~-it·:N'!':; H ll~ iir~\i W!\Cl't !RI NC"U:)i:: l'HO!/!Ct:; CCN'l't\l NINC Dit-:O~JEi) 

·· ·r:b.,)i. tj~'\llavc-·i5.'lt.;··- · ·· --- · · ·- ·· ·- ---~----- --r·tusfA<idTt.r()na 
To ~:Jut L;tv Thit; I)J.La Bt.~ Sulmitted '• 

1/ I«:. jill t.ull'.'lil.'? (Yt•::J, lllll1 i.<~Jt'nphlc Undur l•'!Flv'\ ::ut:I:LDIJ 

.!'!2.2!. _l~_r:_t l ally) _________ •. _.i: i tat ion_ 3 (c) ( 2) (B) ?'21 

!;l',t\,1 I'• '!'tirlt:>>luly 

/\CUTE ·n;~)'\';tJG 

lll-·l /\<'ttl" nt.d - Hdl 

H t·-2 -:\<:llt.._, 1>-:nHdl 

Bl j t\( tlLt! ltlh._tl,tLi(~n,.,_,l~dL 

H 1-4-Pdm.\t·y t·:ye Irritation-
1{;1:.,: I){· 

H1-S-rr·im;n·y nnnna1 trdt<ltinn 

lH-fl-[X~nn.:ll ~>0nsit ization 

, ... ~:' 

NP 

f«il) 

i'1P 

tVJP 

NP 

1/ ('c·;npn;-;lt· inn: rW..:: p,J.:mufaci:Udl"lq_-US<~ pr.ndi!Ct 

1/ \l:t•:\1 lli!l•;t· t·c.~ :H:rr.,li t·.ty\l no L;tt!r Ll;;v, 6 rnontll" ~~~tor 

w 

Yc:J 00J70;G7~9D;G0710 

No 

Nu 

No 

No 

No 

1l icut· ion of: thi:; ~tantkn~d, 

No 

Y0::1 

Yl:l::! 

Yes 

Yes 

Yes 

· ... 
,• 
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SL7irri0!1 V.F., Nitchel1 A.D., Jc!""ge::-~sE:.l T,ll. {1977) Evaluation of selec

ted oesticices z.s cLemical :-.L:ta.ce:.s: in vitrc ar.d in ..-ivo st;_:d:es. 

Stanford .Eesearch LabClra::or.:·; ~port Iic.. £?A-60Gjl- i7-'J:ltl, con:.ract no. 

68-01-2458 t'Iedmical H.epor::/L'1-.rirorrnem:al Ht:alth E.I:.t€:Cts !:;eries Lle

J::O:t:"t) eatro 1977. 

Ficcir:illc, V.J., z:.a;'1aS 1 D.A. lY77) 10-!-1-iieek diet::ery stLdy in ra:s: 

Cincset U,BP. ?::.na_:_ 2-'ept. (::cpu.Dlisr:eo s;:c;jy incl:Jcin~ letter c:ated Nar 

2, 1977 fran F.£. ?eno to A::t E • .Sch:::re:::-, received Cec 13, 197:1 under 
'16-!-490; rreparec :Jy Haz.Let:X.I :..aborc..-:ories ;l.r;erica, I::c. i submi tt.€-d 

ty L'<:JH Chanical u.s.A. I :Hc<2.an·cl,' ~·ii:.'t. 'i Q)L:2415v~E;· • 

.::-e:1ssn, D.J. ( 1<:-78 1-ionL::or:r:g of di::os=:o foc"J.la::lo:1s fer :·.-r.it.rcsdi

et.hc.no::. ard.r,e. · ( U.::publishE:j s :Lzdy r-:;cei vej J:ec 13, 1:::79 unce r ..;, 6-~
?9J; st:bm2ttd by r;o..; Chernic:c.l u.s.A., :liclar!jr ~1ich.; CI:L: l..;:..::::JS-!3). 

I. ·.st, Yi., i3aer, F~ {196~) J:'r.e conversi:Jn of 2,4-dinitro-6-sec-butyi
r:ner.ol anc its este::-s in the animal Dr~::t..,...lisn. A transla:ed abst.rc.ct 

cf: Die L"t.!Nar:cur.g :es 2r-1-d:ni:.ro-6-sec.-E:Jtylpre~cls forschul1; 1-i( 2 
8:..-84. (u-arcslcte: from: C:-.e;n:ca!. ~.::;st:&.c::.s 60~ l636::.?: ur.pu::J-lS',L;tj 

sc:.~C"}', incluci:~g G::::r.:::nan tex:, ;:-eceiv-?:3 Jun 10, l9u5 ur.ce:- 8fU7~:.:.. 

Gi.t.son, J .. E. {E73 Ter-awl:.;_y stL...'Oies i:-1 .rdee hit.!' 2-sec-b~tJ~.--1,6-

c.i::itrcphs:-:ol (!Ji.n:~o.;:;b). F:od .cmd C::~tic 1::lxicolo;a l:(?): 2~.-~S. 

(;L.so/in/Ln~utl:stlE:·"i ~ubl::i::,s,~_J:-~. rsce::le:: rv::~i 11 1 1S'"7.J and Fe;J ~ .. ;r 
]973 urder lFl0-5: s"Gt.mi::tej ~{ D0.~,1 C:he:t:w1 ~,.S,:\~, ~~~ic:anc, :'i·:-2· .. i-;a:1; 
e::::::..:o9;;.l4c-.r_;, :sl:v::JSJl-tiJ. 

Gioson, J.E., fu:o, K .• s. \19-3.} Cisp:-.zitis·:l cf 2.-sec-::t:.t~·l-~,6-c.i

r:.:. ::ropr.encl. (:Circs·=.:::) in pr::-;:m.nt rni:e. F:x.c ar,::: C:::Js.cet:ics Tox
OCl_:_a;y ll!?): 4:-s_. (a1.::o;~r./~r.!:Jublisi12d s:.J.tr.tis.;;icn r-:?'..:::E:bed :eb 
JA, 19/J 'J:Oer ltli../S: st:.brr.:.tt.oo by :.:-:yl Chemical U.S.h.·, :·licla:-.c:, 
t~:L::n. ~ ; CUL~ t.J5r2l4V-::) ¢ 

Esnr,eot:rg, H. U9(.;} HetalxJ.i tes of ';jini. :-..r:Jis:;;:~·ylpte:1c1 (:::~.:·P) 

c.:.nd of did trobcty~;;:nenol (~.!~3?; in :.r:e rae ccga:lis:-.. ?a~cs L:J:·-

£37 ,/ir:j l'itl:c-Jt t:.r.~.-.::. iJ :- ;;.P. A :::r:a.nslation of; :-2te:.tJolity 
C,~·l..1ni troizcpr::;J:·l Ct2r~ol~~ ) I C-~-... .rri::.r,:;bt.::::t .. l:JiE~1().lU. {L::-\Ei?) \·; 

crga<1iz.::~.i.e sc.z~~t-all. Acr:.a FJlo~:iae P.-,""r:~aceulica X.'(I(<:):l.22-223. 

(:.lso/ir./cn;n;nlishsG sub::Js::io::, inc~: .. r.:L:·,g GEr:u""n ;..ex:,. reed ,Ln ~u .. 
1968 urder 8FOT:.2; s.:rntd by [,:M C!:er:-.• C::3A, :·1i:::le:d, t·Ec~"1. :CDl: ~91234 
-J • 

(~S5~) ;~c·-=~ :::.xici~.y ::.:1 :r.:.c2: !PJ::C ::c.~. 

stcdYre.:ei-;eC:-Ji..':-1 l:J, l9f3 u;:d;:= fi--0-:'07.:.2; 

ty I:::.'2rnct:cna.:. H2se::.rc~ c.~.:,: :s~ ... -2lq:T:"rE:::: :or:J!t 1 s~..:cr.:tt-=-:i 

tj I>:~.~~ :he:~ic=.l U<);:,._:. ... , ~1i.ci~c.:l:::, ~,!ic:-~.w i C.C:..:C.9l234-.-\)~ 

35 
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ROille, V. !<.. 1 HcCollister, D.:.>., SJ?encer, H.C. (J Y-!Y?} 'Ihe acute on.l 
toxicity of 2-sec-.:lutyl-·1;6-ainit:::opher:ol, trietCla.f.ola<T,ir,e salt to 
rats, guinea pigs ana ch:..cks. (unpuo.tisheo stu¢/ receiv8j on t.:n
kr;cwn cate under 7fUS:J3; suanitted ty L:C.W Chemical Co., J:ndianar:;ol.is, 
Ind.; CDL:U92!j8l-Ei. 

<.:ay, H.H. ( 1':151/ P~u:ts of oc.~.lar t:xa:r.ri.naticn cf persons er:plo_fed 
in the manufacture and handling of diniq-cpnt::nols: {1) o:nitro
c-sec. Butylpher.ol; (2) :Jinit.r:r-c-se-..::-cjclchexyl?henol. (unp'Jl .. J.isr..:;d 
stucy received fuc 23, 1::159 uocer 7F:J:>:13; submitcec_ by Dew Chenical 
Co., Indianapolis, Ind.; CDL:0~280l-K). 

Ka:;tinis~i, F., RoU:rr,an, _:..o,,, :.;ra;::hb iri.R. {l97E) l'.nalyse:s for N-ni
trosod::etr.anolar:une in F-:::-emer~e-·(TI-1) o a;:-_d Prer.eqe 3 Eerticices: ;.rr...
l'L 78-W368. ( Unp:.:blisb.ed stu:::)! received feb 25, l::l31 ur.dcr 464-
4:::1t); s:.:hnittted by r.x::M C::emica::. U,S • .\,, 1'-lidlard, :-1i;:;;1.; OL: 2~.;433-A). 

Lynn, G.E. (}966) Letter sent to Jus::-.~1s C. ~;aru ,:atsd Fet ll,l%6 
cor>cerdng basal rnetaoolism ra:.es of \-o?c:-krren e:...-p:::sei to ~, 6-Gi:1i t:-o
c-sec.tutylpr.enol. (ur,published s:ue"j, inClt.!di.ng lettE-r cated fro::: 
Ccc.l, 1965 fran G.E. Ly:m to Juscus c~ vJard and ur:cated letter fran 
J.C. \va:cd to G.E. Lynn, r-eceived en urck:Ja.vn da:.e umer ~~r-'-mCJ,,n a&-Jn. 
r:ofi: sLJ::rnittEd ty rcw Che;rical u.s.A., ~·!idlan::!, :lie~!.; O:L: 130.;]4-A). 

Lyrm, G.t;. (1965) Le::.ter sent :o Jusa:s C. h'ar-:1 ::1atsd 0:::t l, 1965 
c:::ncerdn<; tcxicit::· of 2,~--c:_n:tr'f-o---se::::--bJ.cylpr-':::-~cl i;; l-.Jrr!ii:tS. 

(u:1ruolisr.sd stt.dy received en u::.:.;na.n :iata L'·:e:c:- L!;-:r..cwn ac'min. ::o.; 
S"..L::a5 t:ted 'Jy i)a;.J C:e::-rtica..:. u.~ .: .. , ~1id:a:-;d, ,'iic:1.'; :::::>L: :•_ =.,)4c;J-A}. 

P:::t;e, \".K., I·:cC:ollJ.ster, 0.0., Spence:r., H.C. (l::..f;J?) Tt:e?.ct.:c:e'.:ral 
t::Jxici;:_y of 2-sec.l:t:r:yl--.;.,6-ci,,it::-op!"-.en')l :::o r34G, ;ui::s:c pic:;s, ar.d 
c:-:,.:.c:~s, (t.:n_pwlishec study rec,;ived on )'lay 6,l:36:> LC.<::::c!." Likr:c-,,:: 3c
rri.a. nc.; su.tmi tr::ec ::JY Do,; Cte:1.ical U. :::.A., !1idland, Ei:::t. ,C:::L: 
1304-B-u). 

:;:;;::er;cer, !:i,C., RCN~e, V.K.·, ;:.dCl::'s, E.~-1~ "'t a.;:.. D':!ti} 1-:Jxicolcg:cal 
sc.;cies on an:n:;.ls ot .:;eL--;:,o;i.• ali<yld.i:1it.cq::-,er.ols used 
in agdculture, J, Ir.dustri::l Hy:;ier.e and ':.'cx::CJlc:;y 3J(l):l.0-23. 
(clsof:;_n/t.:npt.:0Lshe:::. s;.!J.'r,issic:< recei vej ~la::' 6 ,. l.S:tS c.x:- L"L<J~a_..~-, 
c:~:i.n. no. 1 suh;ti tt.cd by Do" C1emica l U.S .A$ , :·iijlard, :1ich. ; 
COL: l3C442··T). 

C.:::_t1Cli!'.eL ,'/, Hicks, r .• , Le-;i.son, S. et al. (:32_1) 2:ff-.=ct.s of pes:.·
icices on L'1e in::mur:e res;:cnse. E:wiror.J3nt:al Sc~er:.::e anc Tec:-.r.olc9'J 
l.f(2)::. . .D4-21C. (su::r.~itted 3581; a.:.so in un;J!..:bli&1eC st:"::;::-tissicn re
cei\"ed Sep 7,1%2 ;;r.dt:r :.25·3-5:.7; se-"J:~i::tej ty Gir: Ccr:J., St3rJXd, 
CI; C8L:::!.;82&6-X). 

:•cCcll::3ter, 0, 1 Cqe:_a;-d, ;:;., Oyen, ::-', (1367) r2S',:lts -:::>: 91--:Jc.y 
Ciet3.ry ft2e~ir-~g s t_,~.C i-=s cf 2-secc:1da~,1 ::ut:_;: -~ 1 6-ci:ti t:-:;Cler.cl 
(:l:CSBt:) :::. !::ear;le -_":J:..:r.C.Ecc ' st·..:C.j :::-e·:ei·leC -~~;;:-i2.. 13, 
1:161 :.1:-.Ce:- 7F:J5~·3; ~-.:~i:::.e,:i o.J' '".:S....t ::"..e·-ic.::.:. ::c1, I: :is, 
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T:Icker, ;.~., Benr.ett, Bq .Roninson, V. (1967) Orc.l toxicity stucy 
of 2-sec-tutyl-?,6-dinitrophenol in ?1hi::e Pekin ducklings. (unr:.Jb
lish':!d stu:ly rece h'ed ltpril l3, 1':!6 7 und.::r 7f'J593; sutmi tted by 
Cow Cher~cal Co., Indianapolis, In; CDL:0907c4-L). 

D::w ;:t,e;rJ.cal Co. ( 1956) Basal n=tabOlis:.a rates a.~d e:q:.ost.:re data 
0'1 >-.":)rkmen errploted . in the ranufacture of • • • DNJB~P. ( ur.pu.blishe::: 
s:.ud'J received .l,pril 13, 1967 under 7F 0593; CDL: J9U7 64-F). 

Gilberg, B.O. {1971) On the effects of sorre p2sticiges on rhizcbiun 
and isolation of pesticide-resistant mutants. l'..::-chives cf Micro
biol~y 75(3}: 2~3-2Utl. 

P.:tcerscn, V.F., Leighty, E.G., Taka.nashL 1-t.I. (1'3/l) Evaluati.cn 
o= herbiciaes fer: r;ossiole :-.ut.a:;Jer1ic properties. Joubal of A~ri
c...tlt.1ral a:1d Foo:i Cher:ri.stry 2U• 3); 6-i':J-cSb. 

Toure, L:1., Stenz, E. (lSJT) l:'er ei;-1flJSS ;;,u;:;t;;e·,.,at-huter ::8r.::JlZlC~ 
a:.tf ~3.kteriq:has;e:-~ und Escherichia ccli. Tt.e c.c::icn cE selectEd 
herbicices on bcc::ericphages aid Esc.~.eri.chia coli. ZE.:ltraltlatt 
fJer Bak:.teriolo::;ie, Parasi tt:nkmce, ::nfek tionskr;mkhei::en ur:j 
Hygiene, P~teilung TI 132:1(3-:77. 

P.r::a~;joirl, .A.R., fischE-r, D. ( 1981} ;>_, b vitr'J e·lal:Jatior. of tErato-· 

3:-0H:l, D. (1981). Dir.cseb: a 2UO v.·ee;< oral (die:.ary) ::oxici::.y a·.C 
c..a.!:d.no::;r'!1lcit .. y s~t.:cy in the DC'.l..Se. Pe:-fornej ac Eazletc1 L2.::x .. rat.:;r
i.::s .::ur::..;>e Ltd. 1 ,......Jtley Rc., Harro:;ate, i1G3 .lP!, .::n<;;lard. Stt:·:iy n~"). 

1339--50/20; ,Tune E31; .:o£:.c. Xo. 2594 34-259498; £?.-\ 'r S-129:1-.;;( l l. 

C1.ernoff, :,L,, KcvJ..cck, R~J. {1~82) ;._-;. i!1 vivo te~at:):c;y sc!"ee;. :Jti
l::.zi::g pre;Jnant .. :-nice J. Tax. Envir. Health, lC: 541-::So. 

E.:-;;e=to:l, "f.R., Z.1oseman, R.F (1978) E:lectron-captt:re ;:;as ch::-crratc
g:-a);:nic ce:.ermir.a::.ion of 2-s-?:c-butyl-4,6-dini::ro;,Jhe::.ol (D:!BF) r-=si
oues in :::eeo, tis.st..e, ana ex;:;ret..a. J. ,:.gr. F:J.v.::' Ct:;n., 26(2):.;25-
.. ~22. ~ 

E:sco, :s,.F. (l96';j J Chemical hazards :.n :::cgricultu:-e. ;..r:1. Occ.qc.
t:o:1.3.l riyg., l2{:i,: ~!:-1U8. 

E:;::em.ei.s., S.J., :~:rnd"., i.l~L, l, A, E. ( b3l: A-:es mv:a;;en aEsay 
t.tst-:::d against r.e::::-.t:icides ar.d r.er.:Jic:.oe canol:-Jc..twns. ~o1l S::i., 
131: 44-;;7. 

L~:-ayil L@E:. Jr{., :~,~vlcx:J<, R~ . .:~ {l9d--1) ;....=1 exten=:e-.J evalL:3.ti··)rt .:,: 3:: :..:1 
te.:.:c.:.ol·.:.:<;_;i screE.n t:i:Liz:r:g r;cstr:=.tal s;::-o---:n :::.:-::. ·;i~iJ.it.~· :, 

Terat.o;., Carcincq., , -l(S;: -i0~--L~5. 

3:; 
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.Cil.;. 

- l: 
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l:'t,vbe,:.~:r.:-1. { 1931). Dir.O'=eb th:'eB genention re_r:roductive per:'ccr
a~ce st;;.LCJ in ::±.·= rat {::lietar.!l Hazl,:;to:1 E-J.rc9e(;i;7.W6-50/l9). 
P~:::f::r:.--:re::::. 3.t P.az1eton Lz:J:crc:tories :::uro;_;e :tel., Ot1s:y Rd., l:?..:crr__gc.te., 
}1.;3 ::.?Y, L::.gl:mc. Stucy r.c* 1839-.50/20; J:.~ne 1931; Ace. Xo. 2:9499-
25~5JS; EF;s. f. 54299-Q(2); August ::.981. 

I:-;;-i::a ,:.~F. H. {1981) ~ 2--s-cc-butyl....;, 6--d~ni ':rophe:1ol(dinacb) c:.cci·
ticc!ili 2 g::-.eraHon pr.ase of a 3 £en..::ra:;:io.'1 repr:::du:tive ;>e.rf:::n::u=:r.c;:,: 
s:.ccc~r b te rat .;dietary). Perfsr:ued at Hazleton Latcrc.tor.!.-::::s: 
E:..:rq:.e :.tc., :Jtle:t Rd., l:arro~ate, .:iGJ lP'i, E:ngland. ::;tuej r.c. 
2J50-::SU/5B;; Ace. !:~c. 25Y4~::l-259506; EPA :;r 54Z;}=>-1.)(2) i ' . .:~.;:;ril UE.l. 

K;::;lcck, ::Z.J., C::ernotf, 0:., :E{a;e.::s, E.::~ : 19:::5} Tf.e ec::<::-::t :Jt a:::L.te 
rr.=:::.e::::-cal t::;xi:::it! 01 fetcl cec;e2.0f[.8flt: :.c che ;:::O;.tSE. Te:::-c.Ca;)e::1. r 

C:;:::-c:.nc;., :·1t..::.c.<;;::;:-J., · 5-(·l,: ::-:::.4. 

R.:::~, Sc.::r::t:, T.l~.~ S·;en:::::.;:>ard, D.J. eta!.. (lS82) T2!::.:i:::1.:.-
lar e:::£ect= cE Cincsct i:-~ ~=..t.s. .:::r.::;;, .. =:r:vir-c':l• Coc:a!:"~ 1:;xi::·-::>:., 
E( 4.: ~"'5--BS. 

l•'cCc::-.a::::-:, r:.:t., .;:.J:.uel;;::J.si::;, _?!,,, Ec:::1;er, V.L., Hxk, J.B. (l9.3G) 
P·::s:t.::::~t::.-: :-:.·::-r:~r .. clog c..n:J. .-f·:.1r.c :.:cr2.l cz;)~C i -:y Gf t.ne k ijr:ey f ~l.l :::t-.7-

i:--i;; ;:r-e:-.at.:l t!""E:a.::rne;it ·n1it:1 Gir:cs;r=::., :r: :-ats,. ~0:. Tc·<ico2... Er:-v·ir::n. 
::::a1:.;,, 6(:>): 6::'-3-644. 

s:~~.::.c:s c:1 ;·~>s+:i::c::s i:-1 ::e.cceri::.: .:--t-. .. -e:si:r:. c.ss:1y .3YSL~~:~s. :~~·..;.tz..-:.. 
:F::£10 ,. l~E::·_:..~-·21~.),.. 

C.S::::::~~.Q>-r :: ... , :.<E~z, G*, F:;rll~ 1 S~, ~:>-3-:kc:::, -"' , :.983) :\n 5:~..3t::-:~72l'!€'r.":. 
c: L-~e J :.e.st.i::)·J:e:r-r.::>x.: ... :::.:.J' cf =.d ~·,esc.icic-;s usi.-.. ~ ~-·;e 

:-:c~s~-·E-;f.Sc~ ::-c~:A:-~~l:x;i 2.SZ3I~" :·::...t:a-c.., Pcs.r ll-::~401-415~ 

l?:sec;~-s, .. Y,/~1~, c::..:;;:.:Jn, J~:::~ (19~5 :::::e<;r_s in s~.ce :)t n:.~:; c:-: .. :t :..::;. .. ~ 

e~,,.-j:::c.c.;:r::=-1 ::S""p€!:"at'.:.:CE:_ ;)[. e;:.;.e '"' +"-">r;'": ~r:d -=eral tcx" ~i-v ..:: -1--- _....,,_ - ~ - - - ; -'- -... --:~.·-:::-

' 6·-::.:. r.::. l c.nJ C[\ aisp::>s i t.::..cn ct _ 
12:.::-;7-.::56. 

(l:l22) 
f.:-.::clt ::,n-= lcrr;:;s :':0:,.::-...er-s cf C:'1-2r:-J.:als in a mtJ-:.i-:c.::c<~~::.or_/ 
1 :··-l=-":1--:js::.e~ :-t.:.-:.~e:"'~i:::t:.:..r t-2st prCJ;;!:"2.:':1. C:r:vir::n, :<cc.a;e:-~E :.:::-

?::"::<:~ :I~-:* ·.::cnfe 1 ::r·~ 1361.): 3jl-33Sa 



Sr:-J.tl-., ;.,-.J.L. C..98:..) -~.-. :.:Jv:::st:.::)ct:icn o:: st:.S:;_;e-ctea ci:-,oseb ;?=>iseLin~ 
after -:.:~e ag!:"ic..:l.t:.;:.-c:l Ge :.:: ::. :.~2::.-r:ic:ce .. P:2-.c:.:..t:on2~ 1 2LS··:l3~6): 

5-23-92~. 

Sper.cer, •• , Si:·:.; :.-T. (:982:J ?c;:.:-ce·'JctL·e :::.xici::y i.:1 ;:JSe..:cCQ-::-C:;;na:<t 
c_.~,:J prsnc:r:.t ra::s :':ollCM-:..:1;; J?CS":.i=!?::.a.ntat:cn e:xpc:s..:.!::e: E:':fe:::t:s of t.J-.e 
ter!Jic:de dir:cs;:b. ?e.:.t.i:::. 3ioi:-,E:D~ P!-rysiol.: 18(21: :i.SO-SI. 

r3.t£::csJ ~·1.:~"', s:..::.llTt:::-1, \'.? ¢, Y1i::::te12, ..! .... r:. e:. 3.:_,. , 2..93~1 ) c1·"-':?::vie~~ of 
E:-.ort-:er:--: tests f:Jl::" ::be ::n.::::r;e:·c:::; c:-.d carci:.o;eni:: p::;::e~r:i?.::.. ~- ;>est
icices. J. E:rvi:-on. ::>::i. ~:le.::.::.t:: 9 i?3.r:: F:, :: . .S: co7-S'J6.-

\~at>-=rsr jL:.J4, Z:d.:ld..~u, S.-3~, :::d.::r:xr:,, '" .. :" E:t ::l .. (1:1SL': S:.t.K:~' c: _;es~
:.:::ice ~t":nc;:cxic::.y. nasi: L::::e 2ci~, L::..: :.::s-::.~6. 

::2.:fE;S ,._ ~ • l ~ .. ~. J • ;: l;- :.'L.~: c-_::;t>:~~r :1. :t: "t,.,:"::;, :::r~C)~f:.C,S cnj r-2lC:·~-j ::·L2:lC-M 

l~c ;.'-es'::.iciCes =~~= =)est.j ::.-a-::.:= . .:::.~J:.iEc.. =·~ :·~:1. ~lj,.~::.:l·-a:t.s & ~-;i : .. :~_i:-:s, 
Ealti:ncce, :...,o:--.cu-:. 



APPEND:X :II: WE :..I:-\SRS 

...................... . .. ,.. ........... "' ,.. .............. " .......... ~ 

r::::tu:;oroxi:rre! .................................. . .. ., .............. "' ...... . 2 

SJ~Cqp,QN1C TC<ICIT~ .•..•....•.•. "' ., "' ..................... . • • • , , • o • • • • o .2 13 

"I:: ?A :o u:x; y •••••••••••••••••••••••••••• .. "" ...... ., ............. "' .. . • .......... 4-6 

?SPR)D...''~TI'JE IDXIC:TY •••.••..... . .. . . . . .. . . "' ............ .. . .. 7 ,8 

............................... '"' ...... " .... . .9 

·"9~-· .... ol' ..................................... "' ............... ~ . 10-D 

........ ~400040), ...... ~~· ......................................... ••• 
.14-] 6 



' 



Stu&; Title: 

Refe::-ence: 

Testing Facility: 

Firal F.eport Date: 

Stuct; lnthors: 

Test Material: 

D:Jse Le·;els: 

STUDY EIJAIJJATIO~\ 

T;1e acute oral toxicity of 2-se(;-butyl-4,6-dinitr::pher.cl 
to rats, guinea pigs arrl chic~s 

MP...ID 90370 

Bicchentical Resea!:."ch ~;.:>art:~nt, Tl".e lX:M Che:~L:::al Ccnpc...•::·, 
Hidland, 1·1ichigan 

Not stated 

Not stat;;:d 

RO'#e V .K., et al. 

2-sec-B1J:.y: -·L6-dlfli ':.rp;~J-,.E:;;ol ci s~.olv-:-<1 l>'l oHv~ oil af'd 
em;Jlsified Wlih S-LO pee•:::.::.. ;;\.!'7: ar:,bic 

Rats(white, rnat~:--::), gnir..ea p~gs(rxture) frsn s~,:>.::t< :-cl:r~i~s 

frcm the le~X>ratc:y; chicks, s-tnin -::;e-11 Hro::;;s!"l:.re ?.<:3, 
apraxi:na~_el y 3 v:e=:ks of a~e 
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0 c 5 .j 21 
~1E'IECD3: 

Sint,;lc era.: 6::::Ecs of 2-ssc--butyl--l,6-d:nitrophenol (L'HBP) were adninister.ec 
by i.nt~"J.-:::.~5 en to nixed sex gro•..1ps of rats {10 to 20/dose} , guinea pigs ( 5/dcse) , 
and chicks !2. to :/dose}. Tt:e volune of oil aeministered to any s~cies ·.vas us
ually 1 r::.l b..:~ not more th3.n 4 rnl. Mortalities of animals were recorded; anim"lls 
·.ver£: cbsE:rJeC. 1.:p to two weeks. The acute oral LDso values •,.;ere determined with 
t.~.,,eir 95% ccn.L:de::ce liJ:Iits CJ t.~e method of Litchfield and 1-lila:oxon (1949) alon:;J 
;.rit.'l t.':e slq;:e fu~ctf.on. 

Ccm:cents: 

1. Tesr:. s-.:l:st.ar..c;:; nst ace~at.ely ider:t'.fiec. 

2. :~u.":l.ber cf ar.i-al/sex/d'Jse not ccm1=letely iCentified. 

3. Cn::::.E:::!:' : .. ~;;ethe: or r.ot. t.!-.e anirr.als rcceivec the same volui-:-e of co.:;in-; sclution. 

slope functiont 
r:>t5 ---- 2.00 ---

.;ui:ea ;:>i;s L.U 
1. i! 

at.i,~rl 

* 

c.:anj2- -.r::: cus ~~:Te r-c.~'J 1rect t·o-p:t-c:.cruce .. cne'lt:r·;rt:Sf.o n·J,.rc' -:Jev i
i:1 !:·eE;:.<:.'\r.se alcr:··g the 1:re 

.:'i..::::r.:.:;.:' d:~f:Er:er;t :;:<J .05) frcm t;uir.e:: ?i;s and c'li.cks 

T:-:e ::...:t.:.-"La~d c.r:j 'tiLcoxor1 test :or para2.lelism of t·.r..> lires 3nd est.: . .rnate of 
r.el::::i-;e ;:ote.:c-J ::cc:cated tint D~!3? v.-as rr:ore t')xic to ;uir.ea pi;::s arK-1 chicks th2:1 
to ::-at;. Tr.e <;-::.;-.ea ~ir,;s ?.nd chick.:; !:ad f',ir::ilar acute toxicities a:~d dose-response 

T:",~s st_. 
:-:\2: t ":<:"Y2 S • 

/1 ., 



Reference: -----
Testing Facility: 

Fir>al Re;J<)rt l\10.: 

Final Re?Qrt D:lte: 

~;::::::'nsor: 

Test !1at~rial: 

Cose Levels: 

Sp::cies: 

STI..'DY EV;.,.LUATION 

Acute toxicit:;t studies in mice 

MRID 60749 

IROC No. l33-03J 

Febn.:art 8, 1963 

\·:azeter, F .X. a:-td Lor.;, J .E. 

D::;<.v Chemical Ccrrpcny 

rtffi:P(AGR. r~~. } ;_;o:.3-B0 i 2-sec-butyl-4, 6-dini :;:-c?l".e:lol 

and analogs}; cnly DXB? test E!Vie.;•2<i 

!):)scge le·;els ranging frcm 14.7 to f8 .l m;:;/kg 

Nice, alb:.r.o ~~les; Charles River strain 
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HETI!ODS: 

Hice of 18 to 24 ']t"ams ""eight were ho:1sed five P'"r ca.ge \oJ:ith fo::rl and water 
available ad libitum except during a six-hour fasting perioe prior to canpourrl 
aC:ministration during which food, but not water, was withdra·11n. !:.'he test carfJOund 
was diluted with cor-n oil (~azola) and a6rtinistered orally. The v-olurre was rrain
tained consta1t at one rnl per 100 grams of txx:ly weight. 

The mice were observed for pha:nacodynamic and/or toxic sit;ns and mortality 
continuously for five hours i..rnmediately folla«ing 031\r:ound e<:!ministration, and at. · 

least once daily thereafter for a pe~iod of ten days. 

Ccrr:ments: 

l. 7esc substance not acecr.:::.tely identified. 

2. Only males ;..>ere used; fenales coC~ld be rrore sensitive. 

3. Animals not observed for 14 days after. des 1:-:;~. 

4. No individual clinical, animal body -...;eight or necr;::pS.f eata prcr;:ded. 

orz~l dos:.ng r-esul":ed in ti-:e follovlin;J response (ceat:::S): H.- ::r,;/k;=l/Si 
21.5 mg/k;r=0/5; 31.6 rrg/kg=C/5; 46.4 m;:J/kg=4/5; 68.llrg,lk~=::/5. The LD:7o ''lc.s 
calcdated o.s 111.4 wib 95% conficence liJ:tits of 35.5-48.2 r:g/kg. 

_; :re:.;:ue:-tt clinic:ol si.gr1 ·das sa::.ivc.ticn of t.J:e mi::e St)C'1 after cosr.gc~ c:d
r:-tinistration '·..;ithi:l five hccrs) and at th::? three higr."?st :'lese:= r !:edt:ct.:.on i.n 
~er)C2ra1 ac'~ivity. One hir;h :i::)se rr,~·J::e sb::: .. .-ed reduced :::ardic.::: c.nd r.::spi~atoc.J 

rates .. 

Th!s study is 6:::signate::: as Core Supp::.eme~!:ary ca::a. 

<1 :; 



Stud•.T Title: 
-----"!!!~.-----

::Zeference: 

restir:g Facility: 

? ina:: Ret-ort C'io " : 

Study Aubors: 

J::lse levels: 

::;:eci.<:s: _ ... ____ _ 

STUDY E"/ALUATICN 

The acute oral toxicity of 2-sec-butyl-4,6-dinitrcrhewl, 
triethanolamine salt to rats, guir.ea pigs and chicks 

MRID 67698 

Biochemical Researc:. LatoratorJ, D::N? Chemical Ccr~;>c.cy, 
11idland, Michigan 

Unkn01·m 

Unknovm 

Ra.ve V .K., et aL 

JX';w Chemical Carg.:~r:y 

2-sec-Buty:-4,6-di.r.itrophenol +-.:·"'.:il?W.)l:;n,ine sal:: .3.5 l fe.:!: 

cent aqueo:'-'s solution 

o .04 to 0 .25 ;p:n/kg 

Rat(albir.o~ rn3.les) and gt; .... r..e?I pigs(mixed s-exes) f~::IJ .5t:::x::~ 

colonies o: the latoratot.y; d:icks, three ·~<ee<:s clc, r:.ix-:.:: 

sexes (~:e~..: !!e:'Tlps:d r:: Fed str-ain) 

! -:· 
} ' 
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Single oral doses oE test cc:>rt?0U!1d •Jere administered OJ intubation. The 
val~ of solution ~ivt-n did not exceed 7 rnl for the rats or guinea pigs or no 
rro::e th.al'l 2 ml fer the chicks. All surviving animals were observed until they 
".He:e :ully reccvered (t:sually H days). The LDso• 95% confidence limits and the 
slcpe function were determined for each Sf.--.ecies by the methoc of Litchfield and 
;·;ilc;:>xon { 1949} • 

Ccrv.ent.s: 

l. 'I~.e test s:Jbstar.ce -,.,as not adequately identified. 

2. ~~Lr.b2r ::>£ ani:nals/.sex/dose r:ot identified for the guir:ea pigs or chicks. 

3. ·_;r_clear •,.;hether or not tte anioals received the same volur.e of dosir.g solu
tion. The dosirg voh::.rn3 may have been to::> high but this car:not te deter
?"l:r:-ed without lxx::y weight data. 

-L Xo :::::.inical, incividual ani.I:'al weight cr necropsy data st±mitted. 

? .. esu:: ts o: be st~.;cy are presented below: 

:..0::; 1 (95% c .. L. )gm/kg 

O.ll4!D.08~-0.14f} 
0. )88{ 0 .08(':-:) .091) 

1.32 
l.ll 

---:---0 .)7(:( 0.048-0 .10:...:3,..:..)_*__ 1.41 
T-2:t:-:~:2j c:..s t.tc-:! bid cr.anr,;e 1n <::-:.Eage reqJ"rred to proeuce one unit standarC:-dev--· 
:~ti.::x. in respcos:: alor:g the lin:; 
"" ::i;r:i.fi.ca.'1tly ciffere:1t (p<O.CS) fro:n rats 

:t-.sm ·,1as a sig:~ificant difference in the LD)o value bet~:een L'"le rc.r.s and 
, the rats b:=ing less sensitive to tte c:c:ute toxicity of the 

t:ri ne: sc!ct th<m the other two species. 

'. 



Feference: 

Testing Facility: 

Final Re~crt Date: 

~or.sor: 

Tm:ic:.)logic:tl stcr1i6S on laboratm.-y e;d.roals of certain 
alk:t•l:initr::pbends used in agriculture 

MRID 91:1374 

Bioch~:::::d:al "Kesear::t. LcJ:x:,ratcry, The [X)'.; Cheroic:~l Ccn~c..ay, 
~1id?.a'1d, ~~idli;Jan 

J. rn:us-:r. By;:J. Toxicol. 30(1):10-25; CDL 130443-I 

se·:sral c.llqldinitrcphenols including di:-:oseb(2-scc-butyl 
4,6-d~r:i:.ro.?i':e:-.. ::Jl} ;;ith a stated purity of 99.: to 99.7%; 
dark a.--::lx:::::- ::rys<::als (rocrcoclir.ic form) 

L'enr.a: s:ud:.es: 31; alccholic solution or 10% solu': ~en in 
butylcc.r.Jit')l a::::e::3.te for ral::bits; several et.h:molic solu
tions (e~di7alent to 0.1, 0.15, 0.2, 0.3, 0.4, 0.5, C .6, 
anc L::C g/kg} in -;u:inei'l ?~-1'!3 

·:,.:-ell C::•_sGs~ o.ocs, o.cno, 0.020, 0JiZ1, o.u27, 
-=·-·,·.:c.··"-,-··-= , 0 ~GOu g/kg) of dinoseb dissolved i~ 

oLve cL:. 2:-c e:.:~•ls5fi sd ~:ith 5-lQ% gum ara:Jic soi•.1tion 
:::.----,.,---=---·.,-------7--c.oo, o.ocs, 0.01, o.o20, o.os -%(,:sight 

Feec:.r~ studyi~~r:;~.s)_: 0.25% for 3 cays, 0.10% :or 4 
J. C3% :o:::- 3 days ( .,,eighc %. } in ciet 

.ccoJ::bits, ;.:hite (sex r:ot s;;:;-ecifiej} /3 per 
, pigs (both sexes), 5 per dose level 

Sir.c}E :.:::os·G: en: S'Cudtes! rats, -..,r-_itc w.a::e frcn Breedin:J ;::xl 
Later:::tor_:' :;:r:s:·_;_:_-;;:~e. E;::-oc;dyn, 1.\'Y, lD to 20 per c'os~ 1eve:. 
Sh rrc.~.th c:s acute si.:udy, 30 per dose and 10 
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t-1ETHOJ:S: 

Skin irritation ar:.d absorption 

Rabbits: Tt:e rrethod of Ada'JlS et al., 1941 ( Industr. Xed. , 10: Ind. Hyg. Sec. 
2: 1-4) was employed with w.aterials all tested as 3% solutior>.s in 95% ethanol 
or (for dinoseb) wit.h 10% solution in but;rlcacbitol acetate. Routinely, 20 
applications y,'B::-e made to the ear and 20 applications ..,;ere banda£ecl onto the 
shaven atdaren of each rabbit over a period of four weeks. 

Guinea pig_s: A single dose in alco:-Dlic .Solution '.las awlieq to the clipped 
abdo:nen of each ar:imal ( 5 aniro.als/dose} • Eaeh animal was restrained in such a 
manner that the tr:;:ated area could be kep:: y,•et ,,,i b ethanol durir.g the fo:rr-
hour period folla.d.ng the applicaticn of the test :r.atedal in orcer to facilitate 
its absoqti:::m. A':. t}1e end of this pe':"io:i, :.he su::vivirg anir.:als were re::J.Ov""c 
fro'TI t.:1e boarjs, t.:mdaged S:) as to prevent O!:"al ingestio1, ca<_;;ed and obse::ved 
until it was certain that they ·were fully recovered. 

Rats/single orcl cose: The volu'Tie ')f oil·gi'len to each rat was c.}: .. ;ays .:!.ess than 
3 mland usually oE the order of 1 ct. All of the rats that sun:ived ..,..'ere obser
ved until reoover:y was complete (usually abo:Jt 2 v.>eeks). 

Rat/diet.aL'l stu~or six rronths: A rncdi.:ie::i Sher::Jan diet was used as t.i1;; s:.ock 
ration for t.'le aniuals. The experi:--ental diets vie!:-e pre;B.red by thoroJgh::.y :nixin;; 
the dir.oseb, which was in a flour concent:-:-ate, with t.'1e stcc'< diEt en a per ::ent 
by .,,eight basis using a mec~anical nixer and the c--oncentrati:Jn of tl-.e test rr.:J.tecial 
in the test diet was checked ty chenical analysis. Each flc:ur c.:cncentrate ... ;a.s 
prE:pa:r:e<i ':Jy addin;J wheat fl:Jur to an alcr.::aol soluti.on of tJ:e test rncterii'i:;. t"> 
r:::.m a th~ck paste 'dhich \..JC3 then drie:l, g:r:r.JJnd, passee throu<_;;h en C:O-nes?-1 si,.;vc, 
and analyzed. The use of t.'lese concentrates facilitated tr.a accurate acd:.tio-:1 uf 
s;naU. qt.:antiti0.s of t~e test rr.ated:-ls to t:-:C:: b:>sic diet. r:...,e d:ets ·,.;ere rna::e up 
fn.:;fl f!:"eshly prep.::::.~ed stock diet c:.s neecej. t:o diet pre.._?ara::ions OYAr a r.nnth 
old we:-e used d'..1ri:~g the ccurse of t.'le st..1dy. The rat.s 11Jere fed L:-cm sta:..nless-st-ael 
r:cpf>et.:s whic:1 were weighed and refii...led t:Ket:! times a >week. 

Rats frorn the Breeding ar.d La.tJOrator;{ Ir.stitute ·.vere receivEd <>hen a::ou:. t·,.;enty 
-five tO t.'-"lirty dc~/S o.l'd (although L'le e>:3.Ct ages ·,.;ere n:>t kr~cwn;, r.3inta:.nej for 
.:..h:!:'<::"J to fou!:" •,;·eeks 0:1 the stock diet, a•.d tlten dbidsd 3.CC.Jrdin~ tc tccy wei.;hts 
into m?tched groups and started on the exp2rimznta::. diet:;;. Five rats ···'Brs car;"'j 
to;echer in ·.v'ire b::lttcm ca;es. The aniroa.::.s had tree e;.::-o=ss t.o fco:'l a,nd ;.;::.te::- a:: 
all tioos. In addition, each rat •..;as given ar;p'Cox:..rna':ely 3 granu: of cabb.;e tv-1ice 
.:eekly. The rats ·d3J:.a •.;eighed twio-~ a l•teek 2:nd recorcs · •. ·ere kept of the body 
weight, gene::-al ap:;>earar.ce, and esLmated ave: rage ::cod c:m.su::npticn cf ead: a:tima.l. 
Animals that died ·«ere exanined for gross pa~.hological lc.sic:<s. 

Periodic hematolcgical exami'1ations ••ere made on se'ieral grcups o: ar.imals 
for: ~r.ythrocjte co:.mt, hemoglobin ':::cncentrc:.tion, total leuc:>::.::yte CJt:nt c:;Jj 
C:i.ffer:en-:.ial coJnt. 

A: the er.d of the stucr all of the s:Jrv:.ving rats 1-1~re st.an·ed over:"'li.gh;: ,, 
"'"i<:;hE:d, !dEed by decapitatio:<, anc exam:r.e.j. The liver, ~idne~·s, heart, a:-:c 
testes •,1e:.e ·..:ei]he~; and the f:::>lla-.':.ng tisst.:o.s ::rcn re?Bsentath'? ani1n.als h 
€dCfl g~c,~Jp ;~;~:_:-e s.:=?ed for t:istopdt;;- ~CRl Stl'cli.es: lt::tg I ::ea.r::, 2:.v-:!: f ~i:r .. ~:;; r 
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spleen, adrenal, pancreas, testis, stanach, and bone marro.-1 (H-E sections). 
The concentration of urea nitro;;er-1 in the blav"<i i-Ias determined at. necrc;f'S'.l-
80;-Je marrc'" co-.tnts v>er.e made on many of the rats which were exa'1'ined for 1-.JB:Ja
tolo.JY para::~ters. The t-test .,.as used for st3t.istioal analysis of control 
versus experimental groups. 

Feedif2.g study in ducks: Five-day old Pekin ducklings were purchase-d frco a 
cac7meT:cial hatchery, maintained on ?urina ruck Starten.a far: abo>..:t a 'Heek, a::d 
then started on diets prepared by L"loroughly mixing definite quantiti-ss oE din:>
s-eb with the Starter.a. The 8 to 10 ducklin:Js in each grou:;? v;ere examinE-d fr~
quently for body ·,;eight changes, observable ill effects, a1d particularly cata
ract formation. ThE' ducklings ;1ere fed up to eight days with tr.e experinsntal 
diet. 

Cccrnents: 

This studJ in 1948 '-'as r.ot designed to meet the prese:1t re91lc:tory r-2:qdr-~
me:1ts for a.:1y of the particular ty;:es o[ studies :or w'hich it night te ccrsio.;::-c:-d 
appropriate includir.g acute; oca:,, e:,cute ce::::-.aal, repeated cbse CE:::::TcC.l (21 c.?.y) or 
subchron:c studies. There are r:umer-ocs deficiencies for e:~ch ty,99 of st~d:y accord
in;; to cur-rent guidelines. 

Rt:~~ULTS: 

Der.al application of din.oseb ( 3% ethanolic solution; velure rot stc:t-ec:) to 
the cabbit ear resulted in no ar-parent irritation; however ·Nf',en 3pi_:U e,j cr:.c tr.e 
shaven &'"x:lcnen of 3 different rat!:lits, death occurred afte!· 1, 3 and 8 e).:;x:R:ur":s, 
res~ctivelf. :>Jo irritation of t..':e al::dc:ninal skin was obset·ved, A lC>; s:::lt:.ti~n of 
dir.-.:>s;:b( ,·olJ!l:::: nc:: s:::cited) in r;.::yl,::"ar!:litol ac:~t.ata applied ( ab<.'~::ne:rl aCJd S5..2.") '.:.:::> 
3 ::abbits resuitej i:1 ceab for all ani.rnals, again without any s·lid::;,ce cE Ge!:::.al 
i:cri tat ion. 

I:er:c.:tl application of dinose:::> ( sir.gle cose in ethanol1 resultd in (;::se-
re late<:! r.:or.:ality in guinea pigs c4ith a "su::-vi'tal dose" (largest c:::se 'dit:"1 c.ll 
ani...:1a.ls treated survivbg) of O.l <;;/kg ar:c a "lethal dose" (smalles:: o:xse .:;:cJs:.r.J 
death of all animals treated) of 0 5 (;/kg. Dinoseb 1-1as fo.:nd tc b-2 tb2 r:-.::st 
tC~xic of th<: dini~ro;:<henol3 tested for derral toxicity. 

In acute o~al t8xici ty tests (sirgJe dose} in rats t.f'tE' 
fc~rd to tB 0.005 g/<.g ar:d the 'let:1al dose" was a .05 g/kg. 
the most acutely toxic of the ca'71pcunes tested .. 

11SU1V3.V3.J. C:os.:!"' ·t~a2 

Aga:.n .=imse':) "'"3.5 

In the six rront'1 study in rats, the hit;;hest dose (0.05%) resuJ::ed in :cc:;_Jic 
l~s of "'~ic,ht "lith :~ur of the ten rats dy~ng b-.f day thirteen c~ t::eat-_r..er:-::; tb'? 
rel~-aining s:.x aninaL vlere sacrif'iced at 21 days and t-evea::..ed r:'.a.=ked e:-:lZ.ci::ttioc 
·.-~ith an ave::-age bl.ooj u:::-ea-N corj::erotraticn of 53.0 rrq per cent. ;1i.:rcscq::i.c exa:n
ination revealed :;li]ht de::;er.era':he char.ges in t~.e renal :ubules 2.:1d sli;:.t 
clc:.;dy s.;elling of t:1e liver at :±e 0 .05% dc:.::e le\·eL Ex:u:J ;1ati0:1 ::Jf tr:2 .:;:r::'..r:h 
CcJr1es fcc dinose~ t~eated rats incicated tJ;at t..'i-tere ·,o~as a small b.!': ::::::'.:..s>':?r.t 
r:::=p:essicn :.n x.dy w-: waig"lts o;,·er the period of the stucy ::~t th~ 0.02% d.::::se l:o-..rsl 
( 3-8'3 below controls/ which was a;:;f.:~rently significant since ccm_::ar'_sc.1 c: t..'1e 

wei;;ht" for cor.:.rols and tr:::at-::d ;;.ni;nals ct frequent :.ntarv::ls irdiC3-::ej . 
?:l:~,;..;es ·..-;f.ij::-~ \,~~r-2 s!:ght.ly·" telc·,,.,. fJ ~ J5 i:-1 :nc2t :::ases. T~ec~ W3.S :i .:;-:-..al,L ~..;.--:. 5,! 
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sr.atistica:...iy significant. i.ncrease i:1 liver v.'eights (see Table 1 bela.v) but othe:: 
o::ga~ "'>ei<;hts(kic'.ney, hear-t or testes) were not affected by dinoseb administra
tion at 0.02%. The average blood urea-N was 20.3 as canpared with 17.5 IrQ:S for 
ttl':l c::m::.rcls at the 0 f;2% jcse level. No histopathological ch2nges wer,; r~ported. 
Tr,e gro .. tf: curves for tile lo.."er: dose groups (0 .01 &'1d 0 .005~} v;ere similar to the 
controls a.'>d no grass, clinical changes or histopatholcgical chan<;;es were found. 

D;;se ( V~:t%) 

0.00 
0.005 
O.Cl 
0.02 

:f d-3~'5 
or: d:.e~ 

2 
3 

E 

Table 1: mecn !::oC'I weightsa and org'?_!l_~5.;lhtsa 

:#rats bcGy_ weight (g) liver \>'t.(g) kidnev(g) r..ear:.( <;;) testes(g) 

21 278+4 7 .13+ .14 1.90+.05 .95+.01 2.59+.06 
18 286"+5 6.83"+.12 l.86+.D4 .95+".02 2 .69+.07 
16 zsi+s 7.47+.23 1.90+" .07 .96+.03 2.76+.10 
17 266+6 7 .85+.24* 2.06+".07 .96"+.03 2.67+".08 

c:mtrols 0.25% 0.10% 0.03% 
{%) (%i- (%) -(f)-

:J.ee,.j cataracts ceac cataracts dead cataracts cead cataracts -----

0 0 5? Q 0 0 0 0 
0 0 56 0 63 0 20 0 
Q 0 ~GO 33 lC'O 40 0 
0 0 100 50 0 
0 0 50 ?.0 
0 0 so 2:) 

0 0 50 20 
8 0 50** 40 
Gt 0 
C:t:.:::klir,:;s v<'ith cat :iracts; :;:;, s"-':::vi?irq cucklirqs ::.cC:idcntly killed: 

duc'cdi:tgs killi:d 

,:._c'rti.nist::c:tior. of din-::>:se:> to Pekin ducklings i.1 the feE-::1 (see Table 2 atxJ,,-e: 
:::-.ss_ciss·-: i.< DC% mcr-tality b'.f c':.c.y 3 of the diet at th8 hi;h ;jose (:) .2S9o) v,•iLh no 
cata.rac:s :::':JServ""d, lCQ% C:eat'"l by cay -! in t!:e m.Lddi..e ::iose (J .l:J:"':;) with ons duct:-
lirg r.alirg cataracts on day U.ree of feedinr;, and SO% rrort2lity t:y cay 4 in the 
Jc,; 15:::.se (J.G3%) wi:.h 40% of tr:e ani.":'.als •1ith catar:~cts l::y C3:_t 3 (2 birds)--the 
fi~st c::.::c:::ac::s appear-ing on C.2.y 5. The a:.Jthors noted that ':he rest of the lCM' 
d:::se bi~s ',;e:-e accice:-~tally ~illec.l on day 8. 

[)e.::~lc:_ a,?plica:ic:-t of Gi:-Kseb to tt.e ratjit (e.cr, atCc::en) r(=-~<;ulted in r:o 
i.:.:-ri :ar::::x: but v;as c;-1ite acJtely t:onc ':Jy :::oth rcut'"s of exposure. 

:::-~~5 2..:-::::!£..-::.::~E:S t_;at SG.~)sta;:ti712. abs-::.~t~on th.:-ot:·gh ~.h8 r1er:ni3 ccct=rs frcrrt the 
:3::.:-:ar.cL.:: -:::::- :::'Jtjlc=.c-!:itol acetate sc:;1utiort.s. r.erm3l ar_)pliotbn :Jf jir.cseb 
("': :::>:'3e :.n et:-::.:-:ci) ::-esclted ::1 dose-:::eLted rrocta.lity i:1 :;JUi:lea p:gs ·-1ith 
:: u.s·..,.;:-·;_·,:-::.:. r:::se~' l:::t:::;-c:.:::. :~~s-s 1~Jilh all a;.i~:1E!lS treaL-2'j ·sut-;i·\'in:;) c:f (J~l ~']/:<.;; e:nd 
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a "let.'<a1 cbse" (s:::12llest dOE:a caus:.nJ ceat~ c:: all animals treated) of 1).5 g/.-:.g. 
Dhose!J 'n::ls fwnd tc bs tb:; res: t:nri:: o: t.'le ::initropl:enols tested for eer.:Ja1 
toxicity arrl the m:::E:t ac.Jtely t!:ndc c: t.::e COH!:,.'CUI1ds tested with a "leth:tl" oral 
dose of 0 .G3 glk<;. 

Chrcni:: cietarj expos:.rra to df.noseb fo::- six :nonths for rats did r.ot result 
in the fcr.m.tion of catarc:.c::.ts at a-r:t of ilie dcse.s tested (0.C05, 0.01, 0.02, 0.05 
wt. %) ~ The highest. -dcse (~LC6;) ::ce:s:.~lted in rapid loEs of \Yeif;ht wi: .. h ::ou::c of t'~e 
te:1 rats dying by :lsy tt:drt,ae:-:~ of ::::-e::t'TI2nt; t1,z rerreir.i:-~g six u:.imals -. .;r::re 
sa:::rific-~ a-: 21 C.:ip and ::-.e'.:ea::.ed :::a::-ked e..-:1aciation with an avsrage olocd m:-ea-N 
co"lcentratbn :>f 53.0 n;; x;er cent. W:.croscopi:: e.xamination revC?led slight 
de;;erer:ath~ c'langes in tl.e renal :.-'.:b'lles &'1d slight cloudy so<~elling of ::he !.i?er. 
EX3lllination of t.he ~cr,t:1 ctlrtes for d~:JSeo t:-ea'::.ed rats indic::ted that there 
vJCG a srrall 'but CJ:"ldstent d~?r~ssf.on in b::dy -,p:_ -;ains over the period o: t..l-:2 stu:=:::r 
at the 0.02% d:Jse J.evel c~~B~ :bela.; c::;r~trols}. T.1ere V.'3.S a sma::.l but St"ltist.i.::aE~7 

si_;;nitica.nt in:re:::.sE. i"' li•:-e:r -,.;;;ig::t:.s bu'.:. c::her crgan ·,;ei<;hts(k~·dr-.ey, ~e:J.rt or 
testes ·,;ere r:Jt effe::t<:j ':Yy ::inose;:, ::dTC.nistt?.c.ion at a O.'J2% ccse le·.;ei. ;:c 
discerrJ ~le tcxic eft:ect:s -,.-•. :;:ra repct:""t"C during t.he stuc! or at ;.ecrcp.=;:l :cr dcse 
le'lels of 0.005 ar:d ') .Ol%. 

?e:d;i :uc"lir.;is -.ve:::e •;er.z- s.uscep:ab~e '::o :: .. e acutely letha2. effects of dbosa~ 
at doses of 0.25, O.l:J an:: O.J3! an3 :r.,e two l::we::- dcse=s resdt=d in sc:r.e o£ t~e 
bi:-ds devel::;>i'1Q cat:1::-a:'::s LC•CJ>: cc.t.::t:acts at J.,B by eay 3, 40'.: catars.c:.s at. 0.03;; 
ty day 8}. In COOJ?Cri:::cn, 2 '::r::gJ:enol 0.25%) ;;:>roducee EO% bi2.at::r-a::.. 
ca::arac.ts a: ::e::- on::; a 2 .J :.-:-::>•.:::- ;:er:cc c n the e <;,z::-imental rs~irnEn. 

Tt:is S:J.Cf ccc:~dJ·:::tsd in l3~S vas r.ot desi:;:.;ej to r:eet u-.e ;:.t:esc-nt r;:;u~atorj 
':':"':;ui r;;:,u::!t:; fx- 2ny <Jf. tbe :_:.::...r:. ic:L :=::.: ':~·pes c:: s;:u(~ies for:: ,.-hie!! i. t rti.g".t J-..e 
cc,;l£i(S'r·::c1 .:pf=:-o;;::5 .. c<:e, ircJ.~_ .. .:_~.i;"; ~·:::u:2; cral, ~c~:e 4:2:.-:!D:"tal, re~~:: .. ~:ed Ccs:; d2::7l13l 
(2: ") ot su . .xhr:::>r:i::: ~S~~C.l..c._s. B:;s,e<1 on r!e.:ITJE:..:"'"::us Geficien::les ·#!:en ccr!l;are"j ~o 
cu:-:::-e:1t. :eEr.e::; t:ns :s :::..assi::.ed c.':s 0re SL~~lement<:r; data.. 

,') .) 



Study T:.tl-::: 

i<.eference: 

~esting Facility: 

3::onsor: ·-':-----

:'£st. >~a ~cr :a 1: 

l2S: 

J:r-al tcxicity stuD] Jf 2-s:::::-::;,..:tll--! ,6-d:.nitro;:he:-:ol 
i::1 il/hit"" Pekin du6.l:.=-';s 

.'~21') ll-1963 

:::.er:art.-rent cf ?athol 'Y;'J an::: T:::xi:ol::;gy, Ew-uan Hea::.th 
~es.2arc':1 and :::kve:o;t:-en:. L=.":-.:c:::-atJ:r-ies, ;::x:,,; C!-.e::lic=.::. 
~:::rr;;Jar.j, Zicr.s·;iE-::-, ::~C:::'.a:Ja 

::;:_r.JSE:.::, 2-sa::-':::vJtj l-~ r :-c:ni ::::-c;::Ce:-:olr ;: :!.ar.t _;:coGt.:C::. iC:l 
l.ct nc. 200l36, 95 .-1 ': ;:~.:r:. ":y 

::xperi.--:::::nt I: ciet::!"";" C~t:c;,;r-.t:::-.::.Lc:i ::>£ 0, 1, 3, 
lco-;-~-s:r; 3co· I :.occ ;:;::r:1 

30 1 6:} f 

::..:c<li:-.;s, \(:i<:~ ::--~~.::.-:: :"::::;:·~ c.. ~:1JT.e~.::~3.~. :.::..cc:{; ~':,./-~ose 

·;:-cJp; sex r..::: s;:>e<: ::::::-~ 
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Exoerber:t I: 

T:1e dudlings were r cebed when ~ne da'f cld aoc were fi·1e days c.:..d at :.he 
start of the test:.. They .:re house.1 b brcx::C-:;r3 .,.,-i tl. the r.:-.o.s::at~c.c lly C!:'ln'X">lled 
;,eadn:;J u:1its for the fLst Lve daj'S ~f the tE::.st c:nc ti.en trar>.s:cr:-ed to 3':< 5' 
•<~ire runs ;.;hich he.::': suspe11ded -.... ire b~t::crn :'l:::xxs., c'.lt:matL:: ·.·J&te::ers a·.d g:::::c:1ity 
feeders. Feed and water were available at all times except d.!ri::-;;; or.e per:.cd 
of apr:;:::-oximz::ely t,;elve hours in which bircs or:: the ::no r:p::r diet es:::a~ f:::::c-:1 th•2ir 
pens a;eG!i<_;;'lt (on day 5) • 

All bir::s ·,;~ere kiEed af':.er tw'-::ntj-eL;h': G5ys e'::::ept :or fo.!t' ~ir::s o:~ the 
.SO p:,::m le·;el and five controls. These -... 'e~e ~el:'i for Eurt.':.Er 'Jbser.;:;.::iJrs ar,} 
~,;er-= kill;:;d a£:ter forty-ei;ht days. 

A st:.~~r.63rr:! 20.';"];~~er.-cia:. gr')v":t~ f?.cC f,J-:: dJC:.'.3 v;cs ·.JseC.. C::?:" -:~-:·8 c~~-:trol :lnC 
::re3'::ed d:.et.s the test r:.ateria.l · . .;as dissol·;s-:! i:1 editle-;re;de c:::::r, ::1:..1 prier tc 
:noorJ!O::-a'.:iC:1 in t~~e ration. The concent::-2tion of t:.e co-:;:cu~:d :.:-1 :.he soL.J.t.icr. 
·,.;as so trElt ::.he acJition of t·.,o !)ar'::s i '::;y • ... t.) ::>:': t:1e sol:.;tio:1 tJ 9'3 p':rts c[ tje 
feed resulte1 i:. the desired concen::rcr:io:t c.: t:-.e c-Y--=90Urc::l in t.lJe finished Ci.et. 
:'he basal di~t. 'ilas fed to the controls at all tL-:1es =nd c-.J!'.Sisted o: t,;o ;,;c.c:::s 
so ben:. a:-td .18 ;-ar:.s o,_ the s·~andarj nti::,:-,. 

T:1e jiris '.o.'ere cbs2r1ed cail.y :':o:- t;:e:£r3l =.:::::;ezn-::.:~ce. C-2r.tsi:1 tr·eate.i _;;rcups 
·(·E.·re exz.:cr:~re·:1 with a slit l~r.:;~ and/c;r ::fr-l-:~c·~:7C·s~~?Z ·'Jn C::~~s :--5~ 7··9, 26, 4:~, 

and 4S (o;;ly c~:t"t·"in bir<:~s trcrn tb.:: 60 !:=PT• c:~ld ccr:t-ccl grocps .._,-::re -?X£.-linec .Jn the 
c~ ti:e ~lst :J.riJ 45:::1 days). ~~11 birds ::1 i:h? c.:::ntr:;: gr·::~t~~s ~le!'"'.? exc.rr.:ned cq 
day::; 3 c.rd Fl. en othe!~ days -:)nly eno1;;h C(,:1tn:.s •,;£-:-~:; e:::<..::r:.i~ej t:::> (':s:er:~"..-.-= i:' 
:h~:-::~es s ~rti ~:1r t.o cf~cse St2en i ~. ~.rt::at~C. G"ro.:ps ·,~ .... e~9 ?res:. -:t. 

_:..·.·erac;s J.r:':li·;idt::Jl tccy· .. :r:;ights (::a;e :;:cc;,.s) ·_.,•E::::-e r:::cor~ed 

of fooj cof'.s.cr0ptic:1 cf each group ·,;ere 'f:e:~t :=.nC: ':J-.e c.;;prc:.:::.ma·.e a;:-c.mt of c:-.:o:mi:::al 
c·:::mst..."1T,ed ::;y ,;s.c~ (_;!':OU_;) v.·as ca:.c1lated. 

Gn t:v: 28H< cay of the t::st, eyes fr::n eac:1 of fi?<:.: l):!.:'cs f'::::rr. b::h t:·:-:: 3CO 
;::_J..t1 ·;rc·..:;:JS a:-:6. ccn~rc} ~LCt1?:.3 ;_,;f:._ r~~ ~e:t,;\·E:i ..::~d :: xe·--3 in i. J~~ fDr:-:'~31 i :1. ?.ft -:~ 
:ixa': i·::;~t. tfle lenSES · .. :ere dis~ect.ed ~ron t:te eyc.s r i=,!:\.'':"C:::SS ~ a:rd ~:-~..A::C.C~2d i :-; )ar.,af
fi.n blc.c:ks. The bbE:dde<:l lenses were ::.t-.e:1 r-:;u<;-1-c•..:': :rOT the an:.:;::: or- su:::-:c..:e 
;::·05-::ec:c,r~y 'Jnl:il :lpproximately the e<;JatorLtl ;:J:;_are r.Jf t::Oe }=-C'S :..-z:; r~"lch·:::-:::. 

;;t; tt:at: p:li r.: a section \oJC.S taken and ::;;:air:c:·j .,,i ':h .:Er:tatcxy lin--e:::-s i:1 (-'&E) f x 
stedy. In e:1dition, the l~r.ses yf :,:res f.ca:: :he 3')} ;J;:r:i >::ve.:::. o;,~rc::: 

:u-ctr.e:- cJ': ;JOSter:orly until the tiss..:e jJ.c.:Ks ._.,-ere e·<ha . ..:;;te::l. <1-2:1 ":ocep"' 
s?ctio'lS .,"'re take~ frm the =..ens in t.'1e a::-:::.-a te-·:·.¥e~r. the eqc.:acr;r a:1d -:~·.e ;-;cster:--
':.or i:'r\C stained ·.vith E&E. Eyes L·-:-rn secler:'l:', t':irls C'l tJ·.e 6:} ':):'f.i sr:.::: ,...:~:-

t.rol g~CU?S ··1¥1;-2 ce t=:t:en af ~e-c ~8 da~rs c:-:,.:1 !-tan~~le:! in :::-~e s .. =.~e :-L::: n~.:~::!.:- .~s atfy .. -,? e~:~ ... 
cep:. t~1at t:-:-= lens ·nc.s r~u~h-cu t fr2f''t :~.e s i =~~ ..:.~t. i ~ :;;;_;r_· .:-··~i:-'"'l..::: :::- ~ :r~ ::--.. :; :r.s-~ ~.:::,:~ 

\~e~:ic==- c>:: :.he 2.er~ :.·las reac:·.e(~ Ce:--_;,!.--2 2 :.:.-::-~c:""~::.-::n : . .:as t~~ .... ~:1 :)~ -.icr.:s:o;ic 
=t;,_;,.j~r.. T:-:is \ 7aric::icn in se:: .. ::icni~.~ ·~-.-3.s ~.c.:~ i:-1 ar: 2:.~-s:-:-;:-: t.J j-:·:-~cl.St:~a:_e :: 

J. 
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This experiment ·"as per:or:::ed to d:eck fc::- f:X.:l!:>SlOle early transier.t 

lesions at 100 and 200 pp< diets. Also, the 11)00 ppn and 300 PfA!1 2.evt:ls 

were re~eated to confirm cbservaticns made on these groups in the :irst 
St'..ldy 

:'-!ethocs \>ere similar to these in ex;;eii.rnent I exc2;.1t the durac.:.o:-1. c: t-,e 

study was for four days only. In addition the birds were exa:nined ec.:::..y ty sli:: 

la:np for fcur consecutive ea::·s ~;y.J :.he consulting opht!-ralmolo;ist. Br..ily ;.;ei;hts, 

fo:x3 and d:emical consc:.rn_;;Jtion .... ,.:::re net reccrde1. Or: day 2 the !enses fr--::r.: :)i r:ls 

on u-.e lJOO pflll level ·,;hich sho1ed lesions (central ;>Osterior subc:;;_:-,s.d.a.:- hazi:~.ess 

an:::l post:::rior sutural bz:!"'ess) -.·e?""e ;>rccessec arrl studiec histolo;ic3.ll;r. Tf:e 

leC\5 ·.-.~er2 prcx:essed in the sa:-e rr.cnner as cesccib::d 1n exr;eci:re:1t :::. 

This experiment -.;as ;c.er:":oced to det•2r:nire a i\CEL using lu,·er ci-=ca::-.l 

cc:1centr3.tions than these ;.:sed :.n "xpari-rent II. 

Duration was fccr- da~·s. :-~tr:.-:xis same as extJeriwnt I. \!o txY:;y <-:ei;:C:ts, 

fe-::d, or ct".tmical consc.mp:.ic:t Cata ·n~re rec::>rCed. Eistolo;y ~,las :-:::~ :ere. 

Th:.c-, r.~..;1:.i.-expcrir::,err:., :mc.~!..l:;;::·y st.Jdy \.Jc.'> c.::si;JnE'd to to ans·,.;er a s;_:-,e:i.fi;:: 

,;_c2~~t io~,: rr~t;~:._rdir.g Dir~oscD 1 3 C:it..::::2.•,.;r.o;~nic f:LC~Brties in t!"'.e due'<... ::-:::C£?:;;..:2:::.s-.3 

of t~e stucy :nclude t:,.,J2 :cEo·.<~£n';;: 

1 I icentif:.ca-::.c~ cf t:te test s:..~bsc:u:ce, its rur:.ty cr st:;.:::.i::..'..-:~'· 

2. A C\JCEL for lentic:u~ar cpaci :ies ·,;as not deror.stnted in t.~e lo-;,;-:e:n _;:>:::::-tic::r 

of u-.e stucy. 

3. St.:1t isti C';l ::na~~-s ·:s ')f ±e da:a <las net r:erforr.ed. 

RESULTS~ 

Dir.cs-eb admi.nistrc.tic:-1 ::-es:.1lt~d in a cbse-related depression :.:--, ;r·:l.lp ?.·P::::-a:;•::: 

oojy . ..,.eiqht gains (see T;;jl;;; 1 ::.Sbw) and c2ab of all the ducks a:. t"':e '1:.r;·:t c:::s:;; 

le·181 \:i.OOO r=::m) by day 5 of. the s:.ucy. H vlc>..J1.d a;:pear that i'1 the ~CC ;p:~ 

gr:J'l!:.J :J:er-? ''*las an ini::ia::. ·.vei-;~tt Jain O=cr~as:~ for v;:eeks 1 cr.d 2 :~li.·'J' .. t~".:: J/ 

reco'-·er;· to >·::.thi.n control values ':Jy day 21. The 2CO _;;:pn dos3.-_;e L::·.-e:.. ;::r-:c..:~<:::: _. 

ccnsist'"nt IY..xiy ·"·eight ga:n -ced-c.tctfon canpa:-ec t:o ccntro1 values. -::::::: :Seer::.::::::::: 

~..x.~·dy ~~·ei-;h~ tJCins are :i]S") r:efl~ct:?d ~n the di:nir:isf.e-1 fc.cxJ c<)r...:.;:,_:._;>::_::r: :-:.~~·c:::-~·~:::~j s.t 

':h-:· 200 p;,r. 
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-:·a::.lf.' 1: Sele~t.ed cata fer f::X:X: ccnsumption and :::OC! w'2i;.:lt cata (group avera;es_) 

Days of t.~st 
0 7 1~ 21 23 ---

ccr.t::nl 57.4 127 171 211 

50.7 129 192 213 

lGG ?!:Tll 45.8 162 20-l 23S 

2CG ;;p:n 37.9 98.6 143 183 

3CC ~~rn 32.8 59.1 120 16.;, 

--------all c.ni;cals cead------·---------------------
----

s:m:.::ol lJl.-5 3.n 355 136:) 1452 

92.) 310 790 l43l 1482 

97.:j 255 793 l.-t2-1: 169~ 

:16.2 220 553 941 lll~ 

130 273 52:) 74~ 

92.) all ceec:~------------------------·---------

Dc<Ee-::el3te.J eEfe::ts or, tbe eye of the duc~lir.:;s ·~r:: re;:x:L"tsd (see Tc.b.l2 2 
:-::.::1:::>.;) .,-;-_::.ch ·.,>2re rrcre a;:parem: as the stucy pr:o;;re.:sed. ::-his -2ftects inc~cceC: ce:-.
-::.r:;l poste::-ic:- s·.!b-::aps:Jlar l:Etz:f"'ess of the lens, cn:la::.enl or :)il3ter-al s:.:':.· .. r::-::.1 
·o=.zi.::ess, a:1d uni later.::.l or ji.latera l equatorial le:.t:icular •JacJohtion ( or,lj 
~;·~se;-lc:: a:: 6) p;~ 2.nc in ::.r~ CJntrols). The au::r.c:: r,ote] bat se•;eral cor,tr::>l 
::::.:: r. j_s v.r;;:;r.e ex.?Jni ned bc:'or,2 t ':"ec:~ec birds throc:gh C::':!~- 5 anj centr-al post-::ricr 
SL:::X::aps-.113:- haziness cE the ler-.3 v;as ne-'•21.:' seen. ;):-~ days 3 c.r.'2 12. all corrxo:C 
:J::.r js ·,.;:;:-:..-e ex::.mi:1ed anj all ·.vere rej:X)t·ted ;·,cg3tr;e. 

As ev:..ce:~.t in Tatls 2, a :-~:;;ndition stated as e;catori.al lenti2ular vac..:o:..e:ticr. 
:-=.l.v. ·.,·as )!Jse::-ved 3t ::!2:,: 2E in the 60 p~-n gr:!t.:p (1/10 C:t.::::ks): 21t day 2f, :"c,_.:~.

:Lc'\..S &: ':he sa.';f-2 cbse •,;er.a ceJ:orted to ha·;e vac:.:oi:.r cha:1ges a:1d/::n:· ccnj·J~.::ti:: i: i.e. 
-::'.-:c :f :cu:: t~rds had ~ .l.v. at day 41 "~ith nor.e !:"s;.cr:e:::J for- controls. H::>,.;e.'S:r. 
-~1 -:.:.y .;: , 2/..; 6J p;:::m jires ar::: 2/5 controls had e-,:s lees char::;;e. 

In e.<:Y?r:.:re:1t II, to exa11ine earE:;::r, un-ax:u'"7li:<ed ;~i::-e ~cr 

-··'--:: :JG ::..,;tj 2~0 Ccse:-~, efftcts t,-;ere ot.se~ved c.s e:t~ly cs t·.-r) :f. t.::et .. :-
~-~.-: 3.t =:_;~) !;;tTl 2/10 >lit:'1 t:cs::2::-i0r suXa;Jsulat- 1-_~:i::.-::s~~p .s .. h. )/sct·Jr3l :··.az~~£·S3 

::.'1.) ·x sutJr-al h::zi~ess!s.h.\} a.nd three days cE tre3t.7E:n:: h~ lOO ppn(-Uli) -,.,:_:.:-
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00 s 4 21 

T2cble 2: su."''rr..ary of lenticular opacities( expt I) 

day of exam 2CO ppn 

1 10/10 neg. 

10/10 neg.t 

3/10 p.s.h. 
l/10 ?p.s.h. 
3/10 dieC.: 

not examd. not exame. not e~~d. r.ct ex3md. 

2 

3 

4 

5 

7 

8 

:e 

,, 
-±.L 

2/7 p.s.:-t.Bl. 
(faint) 

117 p.s.h.Ul. 
3/7 died 

4/4 j:l.e~d 

II .. 

2/10 p.s .h .Bl. " 
2/10 p.s.h.Ul. 

li/10 p.s.h.Bl. 1/11 
2/lO p.s.h.UL 

2/lG p.s.~.Bl. 7/D 
ono p.s.h.Ul. 3/El 

It 

II 

p.s.h.t:l. 

neg. a 

accider:t-
ly '<illed 

:/10 p.s.h.Bl. 7/7 neg. 

~G/10 ::eg. 7/7 neg. 

UlO s.h.Bl. 7/7 s.h.F.l. 
1/)_:) s.h.lJl. 
::_/ li) ?s .h. 

?;' g s .'l.3l. V6 s .h .:,l 

!I 

" 

" 

10/lC 

10/lC 

10/lC 

10/E 

l0/1C 

all Jir:is '<iEee ex::e9t !:lids on 60 -~pn ciet 'nit .. ~ lesions 

.. 

" 

neg. 

neg. 

neg. 

neg. 

:-1eg. 

" 
.. " 

.. 

" 

II .. 

" " 

11:0 e ~ l. .. \ . ., 

4:'10 ( vacc.:::>lar 
c:-tan;e anclor 
c::mjuncti·:i:::is 

2/4 e .. l.·:. 
{controls -:eg.) 

~5 -------------------------------------------------- 2/.:1 vacucl?-c 
lens charqes 

(2/5 cont. hacl 
s::--tila.r c:-~r;ges) 

~8 ------------------------------------------------------ .Ji rds Killed 

- ~Lt:-<al:-:oscoi_)i:.:: ·?xo:x::r.at.:,:n .:n:y, slit laT~ rc::: use-i this ·Jay; ;;:, .s .r .. - :ent:·al __ _ 
,;::cs·:9·.:icr su::::Ca?st:.J.3r ~:azi:-.ess; ?l= bilater-al; ·r:= ur-:ilatecal; s.h.= s..:t'J':'al h.azi:--::ss 
:_r;-,.:-stly p:>steri:J:-); 2 1 ::>id • .• lJ:c!-1 s:--a-.'2-j unilat.0c::l ler:ticula::- c:te:nge on 
;:re·:io~s ;:ay; e.l.·;.= _::.1 ie:1ti:::ul::ir 'laC.l.::llat:'.cn observed as e:::rly as -:_,,·::J 

ca:~s o:: t:-ea::..-:E:t 3:-:S of :r-eat::-er:t f::::: l 0\! ;;;:m ( 4/10 -~-i th s. :-:., or 
-- s.:.-1 .. z.::~~j s .. ~ .. 1" 
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I:~ ex;:.ecir:-er>t III, to ceterr:ine a ~;o::r.. usi:1g lawer dietaq concentratiors 
ilOG :'0, EO, 4J, anc 20 ppn), dinc:::>seb .::±in:st:at.f.on fo: ti:,":l to f:::ur dzys, re
sulted in ::/!.0 :Jil:::.t:eral s.h. ccc.:c:rctn~- a:. dey 1 o: t'le stucy for ao pfill tut not 
at -~ d:.ys on test, i .~., t.r.e c:::mCiticn ap;::eared revers:':.ble. :-Io effects •,;ere 
rapcrted a:: 60, 40 or 20 pp:;. 

T.:ere was 3. dJSe-rel.ated increas-e i:1 l9::ti:ulac oaa::ities otsenreC: ir: Pekin 
cud:lir.gs ad:linistered dinaseh in tt.eir d:.et (HCO, 300,. 20;}, 100, 60 ~) fer a 
feriod of 26 CC.!S or lon;;er( E.O f.f:>71 c;n~:t} ·,.-':!"l:.ch "'as m:>re ar.9a~nt as tte stuey 
pro;ressed.. l:h;;se ef::ects iacluce.:l C-2!'.tra:: fOS'::erf.or su:x::a;_:>sular hazir.ess of the 
~ens, ~r:iL::;t'"ral cr bilateral, st.:t:..tral a;;d 1..:nilateral cc bilatEoral 
e:;uat.criai le:1ticular va.::::>Jo.l.:>tior.(e .l .,. • ) (;only 0bser;--=c. at 60 ;:;;;.:~ and in the 
c:cnt::-G~S).- !"he e .. l, ,, .• eE:'e:::'c in t..'le s:. c:.:c-<.s :::26e:::-v::d b<J :lay 26 ',:c.s s~r. 
;::r.~cr to a sL-:-,iLar p!Bncmencn ·dhich -...·:c.s: in t.'l<e :::orct::::-cls 3t. C3J" 45 b~.:t 

:-.ct ea..:~~i~!::". ~r~~is hints at tte I_:c'Ss:"~:l: t::· :...~a-: d:.r:c.seb ;:r.a.y f::tve ·3cce22!:"C'.:e~ 

le~t:.::~lc:- c.~~~:?flJes ~Tnich r:ay r.c)rr..t..~ll:t ccc"..:.~ ~n :..~?. C1J.::k.s. ."). si!nilar 3c:.:elcrc:: ion 
c: eff.::cts no~ej i:1 c:Jnt:-ols \i3S seer: ~!'1 c ~ct:s;; chronic st:.1Cy (J. Rcr<He; 1986; 

review of :-10~se on::;ogenici ty stuey fer dir:cseb). 

s:-.or:-::r CU'~ation ( 4 day) studies an::l lo.,;er le7els -...r.:re p;::rfccmec t:> elucidate 
t::e t j::-e- c:nd d.J£<2-::::-espc::.se effec!:: fer t.h€: lc>-.>2::- d::::se ::e·;els t:SeC ( 20.J anc lCQ p;:r:: 
as >·li::·L as t:> e.sta82.i.sh a NOEL fer: the s::..:;':?y. f..s ~e au::.'iors not-?d, t'·.ese d:a[l(;:-es 
·· •.. ·:-.::vl:i b= ci.assified as :niniral c::::arc:::tet:s char£;es; t:vt, fr:0'a a c]inical 
s in:.ic.. a=-e ·=orsiC:e'!:"cd to !:e. ::--O<s:.c;n:.fican:. r~~c:-:Cir·:J t~eir ~£f-::ct c;n 
~.,~2su::.l ac~..::.ty.'" E::~ .. tever, i:t ligf.t c:: t;~~·e ::1r~vi":y ef ~·:-... e st:Jdy, Ltis swte~~ct 
v~o::: 2,_=;:?z?::.r ::":! lY:? ;::r""mc':::n·e. A :\::.)EL :c!:" I.<S.'1ti:.:lar tc.:':f:,-:t..:s r.as :.Con €3tcbl is~ec: 
ct. E;, ~~Y'"'t ::o~ ~. fc,.J!:"-Jay re;i.r:e te'C (>~"1L: ·M..s r..S:t est.3.b::.s:1.-ej fer a lc:~;;tr tBrr: 
r:: J~:7"~ {2~ ·s:.l. 



Stuqr Title·= 

Pefe.rer.ce : 

Testinc:; Faci2.it·l: 

Final Report No.: 

Final R~t Date: 

Stt:c'v .".uthors: 

Test f·le:tedal: 

Ccse Levels: 

STUDY EVALUATION 

P.e.sults of 91-day dietary feeding studies cf 2-se:.:or.Ca:ry 
butyl-4,6-dinitrcphenol (D.~BPI in beagle ::ou::ds 

HRID ll4962 

Biocheni::::al Research Lat:oratory, T.'1e '::X::fil Che::~i::::al Ca:'92..rry 

cr::: .J90764-c 

~-~c-::o1Ester, t.D. et al. 

:Ji:coseb; 4,6-Cinitro-0-sec, tut~l ;Jl-..e:::ol (!2;;5F::?); let:: 
20::!20$); cCM'.positi.nn: dinitro-o!"·tho-s-2·c-::rr..::.tyl-;tc:-:Ol :r7 .3 
~, di:1i t:--o-pan-se::-butyl-pheco: 2 .l% 

0, 0 .)05 ani O.OE D.\lS3P in die:.ar.y fxd :cr 9: C:'!j'S; 

c•_;e to a:-1 oCCE:;,:Jtance probJe:n a :.:::Jrth :::Jr:::U!) ·,;c.55 f:::-j 
0 .iJOS'is fsr fi\"2 cay.s, rai..s;;;d to 0 .0::'. ~ for :-::;_;r ::!cJS, 
0 .,,]!_5~ f::~~ ltr·:e C·3.~'S and r-~Gir:.tr:~.neC 3C ) .02% :,cL 79 ·=C."/S; 
:;,. :if:.h ;roJp ·,.;as fed 0.02i5 ior 26 .::a:·s, .=r,j i:-:<.~ce:::s-:;d t::> 

C 53% fer 65 C::tys 
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Groucs cf ;nale and fenale cogs ( fcur of each sex/leve:) were maintained for 
9'1 on cie':s con':aining various ar.cur:.ts of di:~oseb {see page l). The dcgs 
"-~re a!_:prox:1nstely seven n:ont.~·of age at tr.e start of the dietary study. The 
stcck diet vas ground Puri:1a LatoratorJ Cho.; :nixed with l% peanut oil. Samples 
cf the p:::epa..v:ed. dietary levels v.-ere amlyzed by direct steam distillation follo~r
~j by visib~e Epectrophotcrretry of the basic distill&te for DKOSBP content. Food 
c::;.r.s1...lr:pt':on records -;,;ere kept vleekly thrcugJ::.c,Jt the experi-::ental period. T;.e 
c:nir.: . .a:::s of each sex on each le·.;el were cagec to;;ether and had free access to fcod 
a.nC ·Jate::- at .all times. 

;:._I1i.nals •Jere •Je:ghed ·eJee:<ly. They "-ere observed "frequently" for any chan<;es 
i::z c:Jfearance or :::ehavior. Fect3ll ter::;:eratt::::-es '"'ere ta~en twice we-=Kly in an 
c,::t=.""lpt to asc,:::ctain indic;;.tion of rretal:xllic stimulation. Slit lair;? exareim.tions 
f:·r lent:cu:..ar opaci::ies artd catar<:ct syndrcr::e v:ere cone periodically bj a con-
sd2 .Cl?h::.::-:a: . .--rolog:.st. 

Ee:..-n.ato2or.J:cal values ~-:ere cbte:ined reo-: a:!.l of tt:e do;;s t';efore the beginnir:.;J 
:::::r ::!'£ and afte-::- 75 cays on t.te C:i-et. Pre-exposure and post-expcsure 
data. fer se~~ urea nitrogen and bromcsulfo~~thalein (B.S.?.), serw~ glutam~c 
-:::,:<':ace:::c c::-=.:nsa'":linase (S.G.O.T.) anc seru-:c ;Jlutcmic pyruvic transaminase 
:3~G.P. :r .) ~<-e:re dete:mined on all cogs. Bleed sar:ples ;..·ere analyzed fer JN:JSBP 

c::x:t-er:t rnti: "t.he patteJ::"n of ccncentration"(?) •,;as established anc t.hen I_:eriod
i_,::~21:r as: jt:c.;cd :-ecessarf. Star:d-=.rd ;;h:coEe tole!:"ar.ce tests and ~.:rinalysis 
-.,oc:cre C:c::s or. :>~l of ::.he animals ter:nir.al ly. 

,_ ( :"o of each sex tx=r level) f:::-an the C .03 c:--,d 0 _,J2 ;>ercent :eve? . .s 
-~:8r.:: p .. t en cor:trol feed a: the enc of tJ:-e ex?'rinental pe~·iod and :rtaintain'O-d fer 
3' a .. :':c:i.. '.::.cr.c..2- eays fer fur'::..'""ler coservcticn n::·;;arding recovery fran dincseb'£ 
t ::_,·,•i .. ::i :.:; . ;:c ::.:: ticna.:: I::NOS.::P :::-::Jr:ter.t c: t::e t:lo.:xl ar,d g=..ucose ::.ole ranee tesc.s 
. .-.;;;::::; ccneuct;::-:! on these animals durinc; this p-eriod. 

;::_::. t..:.'-:e e::-:d of t.'le 91-::!ay test i_)'2ri.oe, tl-.'2 re:-:.ainir:g da;Js l·:e!:e fastec c·;er
--::;-.:. an: ·,;<:ti;:;,':ed ~:ore examinc:ticn at autq::sy. Bone r.ar:-o·w smears v:e::::-e t:c.%er, 
::::rar: the rib ·::;£ each dog. The lun;:s, ~eart, l5ver, kidneys, spleen, rrain, and 
t,;;"'::c:s ·•:ere re·::;aved ar.d •,.;e;_ghed., P.:::rctior.s cf ea.ch orga::, as v:ell as spinal core, 

nerve, pituitary, thyr;)iC, .::.::renals, aorta, stomach, small :ntes-
t l~r;;e ) .. :--:esr:inB:, par.::re:~s, :;la1dcr, ur::..nal:'"'_{ :;lad<!er, ske;_eta;. ~Ju.:::cle, 

C''?X""J< ar.d ~:.ter.1s .,."ere pla:::ed ir; fo;."'TTalin. ::er.·.atoxylin-eosin st:1in:::d secticns Gf 

:..~~'lc tisst.es ~:tB!"e ;,:repared :or micrc:scG;>ic ex:::nina:.ion. 

( s:,;:1:if1car:t a-:nurrts of di:1osab 'Here cbse~;ed :n tr~e sertllll of teagl8s in the 
c:r.t!:"cls anc s:l ccse levels ?rioc to dieta::·i a&l2.nist:ration (Tc::::,le 15 of report, 
~-o--;..s. :::c, 32. ·:r,is ·,;:-.s ai:.t:-ibJt::E:j tc c-,e r;>n:vicus administ:-ation o::: ~ d:-1..c;J 'not 
:::£~.-::_;:;is-::; ;i·::;n so:::e tir:<~ ~:.-i~r fer: t.he erc.::l:cation of hcck;.;oc:-~. Tl:e cg/~.:l 

~',lC.:-~t:t.~.es · .... ·--.:::=:-s: con~rol= ~ *7 {a~12ra.ge· fcc all an:..:n.als and fo~ c.ll S'Jb'S,..:;\,.1.:'2r.t 

:::::;;, :~.,J3 7'"' .;.3, 0.02?s=6.S, 0.01~=4.-L ·J.(J3%= ::..9. ':"herS> were still c::.;/::2 
~~-~--.:.:~:es :·::-!_::"'C :n :.:--:.e cc.::.tr:)1£ at C=.y 23 cf the test .. 
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2. Q>;;:htha::..."TD:..o;ical ex3It"inations .,.,ere not pedorrned prior to the adr..inistra
tion of th-:= csr::1p:un:l as reccmmended in the 1982 EPA Guidelir-es but rathe:::- 5 days 
ir.to the stud/. 

3. Ko clinic::l ;?Y.a:nimtbn data v."ere sutmitted. 

4. ~:o· ind3.vidual tody weight and food consumption data v.;ere presented (reccmrended 
to be ·,.,eekly) !:Ju:. nthe:- onl:t the initial and te:mir.c"ll body •,.;eights and rronthJ.y 
.:1verage ( grou:;:} ::oo1 c::Jn..su.;nf'::.ion eat a vJere given~ 

5. i\o r.:easure~::e:1t. e>f herrat.ological or clinical biochemistry pa:::-arr.eters were per
fcrm::>d at the ;J.idpoint of th':! stucy as presently recarmended. :-1o meas:.~rem::nt of 
cl:Jtting p:::ter.tbl ')r ot ele:::trolyte balance, se:::-um albumin, total bilirubin, 
or tctal se-r:ur: p::-ctei ns ·,.;>as ;>erfor.ned. 

G. t\o r;;ros.:; r:ec::-:>f>S'l or his::o;_::at!:oloJY data wer~ sub:nitted. s~·Jeral organs/tis-. 
sees ;,,•2re r:ot .SX3-7l.i:-:ed ·t~hich are currer.tly recom10nded including: salivarJ 
glanC.s, ferur ·.d:.:-t ::rticulation, t."lyrrus, parathy:-oid, bone !1'-arr::::w, es.:::;;hagus, 
cectt:.m and rep::: e5c r::a t.i ve 1 '{".ph ncde. 

7. Ko statistical ::nal:rses l!lere rx~rforr::.ed. 

8. ;~, proper sa.t-::::.Ete ~:r:::up re::ruices separate a:-~imals\8 :-1/sex), rot utilization 
of t;.·o/sex fr.::n e:=c'·1 of t."le :.·11o hi;Jh cose gr-oups. .:>..r, inace<:;Jate r.urnr..e::::- of animals 
~:€ r: Ccse ;jr8o:; "d2.S 11t i: i zed .. 

:~L3UL'T.S: 

/-.:'T.inist.::-at:.cn ::[ tr£ t.:0 jic_:h case levels fJ .03'5"' .02'l; for 26 dc.ys, 0 .03"o 

:cr: ra::1cining ~5 ca~·s; 0.)2 ~=0.0059; to O.l09; to 0.015::. br three to fixe d.'!ys at. 
22::-h le\·el [1:.. Ci:" s tc:: : ~:-:d 79 j.:;,ys e:t 0 .020\/s' resulted i:1 an c.;~pc.rent ccn.sis
':t:r<t ret::~:::-c::t::::n in :.c-':!y -.. ;ei;;ht increases ever t.:-.e t::e!:"iod of U:e stucy in tcth 
;~.a~es 3.r.d f;;;rnc.les: sse ;:-o..;::..Jr c:.:rves, iJ. ll ar.d T'!ble l and 2, p;s. 13, 14 of 
re;ort) as co~;2red t.o ~he cant~ols. 

T':le a~.:thc::-s s.t::ted t:tat tf:ere were increases in the average .veights o:: the 
li'.rers in bJt!'. ::s:le:; a:td f"?.:n:!les at the 0.03% dose level sacrificej at 91 ca.ys. 
l~o.,rever, sir.ce t".c;~ a:-e "Jnly t·,,o anbels/sex fo::- cc:~:parison ag'!ir.st e--,e ccr.trol 
gr::;u;;: ::f !:cur an::::-.::C:s :.1-"is CJ:Jdusiur. is qc:es t io::able. T:Ce l.i var-:o-:::r..X:y ;.;E>ight. 
ratio ::ces succe£:: .o::..:c.l. a.• effect ;:;;.Jt exa'11ination of t:'1e !.::ody '.¥eight :ia:a injicales 
ur,::xplair.ec di:f'2:rsr.ces i:1 t.':e data which should preclude ary cor.clusi:::m. Fer 
ex3TI1ple, ir: Ta::c.l;;; 1 (p. 12) :..he terninal ·,..;;:;iqhts of IT'.ale teagles #130 ar.d :!:}.6-4 are 
gi•oer. s.s 9.00 an: 3.90 "::], ro::sp:=ctively, -..kereas in T=t:::>le 12 the fincl lxYJy ·..;eight 
Ecc- t.l;·=:s.e s~"Te ::~,i::r.::ls are g:. ve:1 as 8. 70 ard 8 .2'J, res;;;ec:.i vely. E"urt"''er, t=:e 
termi:---.1 tcdy · ... 'e:.;;:-:::s o:: :.!le fe:-tale do:::Js :i 163 ar:d 170 are given as 8.65 ar.d 5.80 
i<g, r-::st=ectively, ·.-i',eraas in Ta.8le 13 tte final :cdy ~,·eights are s::ated as 7 .60 ar.::l 
:;, .-!0, ~0spect:'c"&::.•_r. 

f<Jr the ( 11;}3?: ,:cs~, "tlJ~3l ~n~·::.carditis, ,_~~Lich ··13-S 11mcstlf s:.ri<.ir-; in the :n.3;.·2S 1 

·~.;::_3 rc:.:,~:r-:·:<·~. I:: :.~.-2 :::3les, tl:ere ·.-~c.s c.;:par-ent :_hicke:-~in; c: t::e enCc,:::a,rd:·-..:."":1 ar.d 
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L'1e a?r:earance of isolated nests c:' necrotic fil::ers in the •:ic~nity of the valves, 
s:::me o£ wUch aJ;.peared cal(::if ic~j. T:-,e ferrales had S(re appcrent thi ::kenir:g of 
L'1e erK'.ocaralU.m. The li·:ers 'Nere re;::ortec as enlarged ar,d yello...,ish in color 
>'lith ni::rcscopic changes of so:::e slight t;:JEfl'.?ralizeC: clo1..K¥ S"llelli::g ;..;ith loss of 
liver c:rchitectcre and scme r:-ecrosis of hepatic parenchymal cells. ?or the 0.02% 
dJSe 1 trte authors reported mural endxarditis with a sre.all nodule lesion on a 
valve l:;aflet in two raa.les with scr:-e r::n.Jra.l er.doca.rci tis see:-t i:1 the ;:emales 
(:-turrb=r net stated). There ·..:as a:..so signi:':icant thickenir..g of the e:1docadit:rn 
&:-td t.""le a.f9eara1:ce of L:;olated nes::s of ne·:::rotic ffijocardia.l fibers b the vicini t".J 
of t_~e valves( r~les only). 

1n th~ satellite group, wtic~ was ~.aL1tained £or an additional 37 days cf 
r2-:::.0'b?'LJ c:fter l::eirq maintaineC. 0:1 a ciet :::;f dir.oseb fer 91 days, th2re appeared 
tJ b2 a decrease in the liver-to-:::ody wei9:1t ratios- for l::ct.h h:..<;h dose ;Jroups 
as p:r::,0rej to t..'le 91 day controls a:;d ::.:-,e 91 day treat."?C g::ou~s. A_;ain, ·.vith 
o.:1ly 2 .:m.L11als/!"ex for each cose ace tOJ f.:::·,; for a vali-d COi-pa:::-i.son. 

:'he results of exarn:natiorr c: t-... s =>=a;les for knticulc.r cpc.;::..t:es are J,:re
S2nto:d ::elYil: 

Ex?Jni~~~io'1 of Sept. 12, 1966 iaf:er 5 days of treaorent) 

Cantr:.>ls: l male (;1.67)-oorr.ea:: opacf.::ylle:':t eye; 2 fe-r.ales (lfs 145 1 179}-:::ooeal 
o_;;c;ci::.y 11e:':t eyes 
O.OOSt: l :errele (#176)-corr..::al opac:..ty/ri.;ht eye 
0.02~: l :·::male (~154)-corresl o;ac:..~y1le;:t eye 

0.01'::: 1 nale(=FlS7)-ccrneal cpc:::it-..o·(',;!:i:::-, :::!::_,"0 net stc;ted). 
0.C:.n::. ;r2::.es (:±s 142, ~64>- \it:-s:J.::s c;;;,;.:.:itj~lsft ar:d ri;;r:t e~·e, r"si,.>ectively). 

:?:c~vi::t.:sl::r noted cpccities ~Nf:::--·~ r:c:. r~pcr::ed i~t the sec.Jn( ex31!:~nat:..cn. The 
a.::th::cs nc:.ed tl:3.t no vitrec:..:s cp::ci:.::.:· ;.;as see:. in :og 142 ·,.nen reex=.,'l1i:-.e'J on 
JarrJa .. :::-J 9, 1967. r~e cut.~ors Cid rot c:;:1s~C:er tb..e 7itreet:s cpc.ci:ies o:::JServed in 
t.:Ce :;-,,;::J co;s:. e:<a.-:-tir.ed on ~o\·eml:er 2~, 1?66 si;:;nific:mt, ar:.d st::ted t..\at- tr.e c;;>aci-
t:.2s. ~.JE.:-e similar t:::> lesions 
~""~::~c-c dJ rj,Jt alter visior:. 

.:1:~J.r fo..:nd in ht.!:'.ar.s c.s c rcsJ~:. of t.raurna Cu~ 

:n li:Jht of the observaticn f:---.~~t.e:3 ir. ~h~ rnetr.ods section~, thc:t all artirr3l.s 
:,:cd :::t·s1 p::evioc.sly exf:--:J::::d to C:ir,::;se::, a;:>;::::.rently :.~ro..:<;h c. tre:~:.7l=::Jt cf the 
a:--:J .. TG-=.s fe: hcol:~: ... !orn, anC tl-.at sil;:-:.f:c,:t.1:: 3.'":"•0:Jnt.s cf di:-~cs~!} ~He~::: :::J.:nd :_n se::l...:ffi 
leve.:s ;yri:;r- to ::crrr.er:cc::-:-ent of e~::;osc.re t:; t_'le tes': ccr'\-r-c'...liX'l, v::~::.id cc:Icbsions 
from ':-'Ls study reg:trdin;; di:ooseb':s <:cxi::i:.y can no::: be r:.zac:'lec. It shc:t1ld be 
r::ted ·~:::3t vitre::.us op~cities ·n·t?r::-- .3::::.-n t~>~3rd t:te ~r.d c)f tJ.e sc."JS:l 82 Ca.~'S) in 
r :o ::::.: ::~e ani.K.ls, 2 :r>..c7lle ccx;s .::1: J .23%, ::.r:d cc:r.<:3.l ::::;>c.::i ::.:-: : ;r2le C:::>J a:. 
;) .'Jl ~ s~_:g;;es~in; t~at tl-.. 2 e~/e ::sy J:: ::. ~)':):ential ~rt;e":. =-~~an fer d:..:ic:;c-b--a:l 
e.:fe:::-: :::l.sJ ncte:i it t!":e l?eki:1 ct:-::'·:. ::·c_;:, ~i·;er anc :-.e::::::-t a::.so "';:;:ea.:- t:J :::,S 

a: Eec::e·~ .. 

~.:-.. _s _ :.s 2].c~ss2.:i~~: c-~ _,_::-:: 

t:-_e: -·.et.'",ods O:·:!·:'tl.on. 

G3 



StuC? Title: 

Referer.ce: 

Testing =c:cilit.y: 

Final Re:xrt :;o.: 

Final fe:xrt Gate: 

S::t.:Cl ,;l:..J~ors: __ ,. ____ _ 

Dose Lev0ls: 

S'TIJD'.:' EVALUATION* 

Effects of pesticiees c:1 the irrm:Jne rESponse 

MRJD # 134602, EPA 6]0/l-79-039 

Depa.rtmer,t. of Bioche:nistry, S.:::dpps Clinic and R.esea:-ch 

Foundc.tioL, La Jolla, California 92J37 

Environ. sc:. :'ec~nol., 14:204-210 

l3EC 

Dir.cseb cct.air.ed as .:1n analytical stan:iar::i fr::r:t E?A; ::-e:.ho

trexate attained fran Lece~le La:DDtcrics, Pe::rl Ri·;er, ~Y 

fl..ct:ia:2. dose r.ct stated; singl::J cbse, C:-'<2-hal!: I.Dsu value 

* Th~s e-.rz.lu.::..::5.u: lS tc..ssd prir,":.r:ly on a. :-ev:.ew of b'lis s::P::::f DJ R. Sjcbl.:id r:er

t::a:-,-.sd ::::-~ 3/2~/ciJ 
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Dinoseb "''as cne o:: se..-':m en\?irc•:--~-rental ch~ici!.ls usE.d f.'! a scr:e:::r. to tes:: 
foe po:en::ial eEfe8ts or,: j) r:():::n:a!. c'elayt::d type h~jperser.sitiv.:.ty {Dill) :reac
ticz.1S, 2) ci:::-culating ar;til:ody (:s..enm concentration, hetzrO:;t""e;"Jeity,. :md 3) 

:XXX{ '.i<:li g~1 ts. 

Dinoseb was administered (in 1 ml com oil~ orally in a sin;:~le fuse- to h::..Tt:

.ste:rs 5-8 ~n>eeks old. Tr.e c:ctt:al dos:~ '"'aS n.:>t repn:.ed, but V."Ci.5 ozJe-JialE c:': t."le 
m5n '.'?lue acs repa:ted jn '".:\nec1ytical RefErer.::e Standard:; c..r.d 5<-.ippler.>E":r:::.al D?:.a 
:cr Pesticides and ot:1er Orgar.ic Ccrn;:ot.:nds" 1publi>::ation no. E?A-5G0/9--6-'H2). 
!4tmi:er.s oE t.ast animals in the treated arl(f control groups were not rep:::---rtej, jut 

:=or t..he i:1 vi~7o DT.'i st:ucies, '""3s " ... usua1ly fiYe mirrals". 

F-=:-iiTE.;:'_{ Lr::nunizat:icn lk3S dor.e ty ::Llb:ut.:;r:ecus injectio:., fr:to be :.la:'lk ::;: 
-=-=.c:t a.1irrt2l, of 0 .2 ml cE a mix::1....re of 0. 2. :n.=.. Euo::escei;r isce, io::{a:Ja.te-la
.::e.l.-?d ::hi::ke;1: cr,;ralblut'i::-1 ( FC} and 0 .1 ml of ccrr-p~ete Freur.d • s ac_:u·Ian: ( C?.ll.; • 

?riT.::q i-:::rc.uz1i.nti:ms "•Jit.~ FO-CFA ·,-ere dor.e at 2? tc.urs h::f:::r.e dosin; wi.':.li di:1o
Eeh. £ac:1 &"l~.rral recei'.;ed ~) .~ rn:; of ro a.t primary im.~.t:n'::za•.ion. Bo:st;:;::- i.mL:r::i

zations w:::re d::ce at 7-eay intervals after primar_! irm:u.t1.:zation, and cDP.siste:J c: 

~ .2 cl 1:"0-CFA,. "''it:l ti:e ro cor,.:er:traticn c.C::tiniste.re<:l at 40 L~g pe::- c..Jirn:l.l. 

B~o,::::j 'd3.S jr2NTJ ::y c::u:diac r:unct:-ure r ar-:G. iGG1'J.Icglcbulir. prepara:.i.o:.s frc:l 
;.coied se:u:u sanpl::.!s (n\.J1ll::)E:r cf bleedir.gs)po:::led s;:rum sc.mp!e 4"ere not. rep:Jrr...ad) 
ve~-~ oJt:ai.ned bJ arm-cnjtrn s-ulfate precipitation uncer aH:alir:Je conci':i.o:s \pE 
~ .l-8 .2) • Ser .. m C.."lti:::odies wet-e evaluateC: bj' using- a .. f::.uo!'esc:ence -polarization" 
:ec:.<niq:ue, a:-:d the par:arreters that '.-.e:::-e ~as1..:red, 2-s a ft..ict::'.·o:l c: tL--:e af>:er 

L:mu:.1iz.:tti,:::l, ir...:;l.~J:lec: 1) a:-1':itocv ::.itc:= '121s a. runctio:l of .:;r.t:':x-..d,, 
. ....,r,-.cr-l-.,...~-·;c:.-.. ;:t~,-4 .,r,.~.-;r-...-~--=~'t;"-).-,l.'f,4ir,...., -;::C.::l·r:;- ~~ ;: t'l-~ -"':n~nr C·t~ ap-r~l---!u-r~TI.7_)i~ 

~ .... ., ... ,..J-.__,. ... _c..,_._ .. _ •• .....J _. &,.. _,._,.. _ _,~ ,J .!'<..l- '.::1 ,._,~.., •-· , ·-· ·-'·"-- , :.......Jll'~~. .J ___ ..... -'-.J. -"-L~ .... __ r 

':..rq si:e.s SQ-:?.:::1fic tee flucces:.:::c:in; 3) t~le a•,c.:ra9s assodat:cn co:>st:tr.t of se::-;.;:;-J 

B::Gy 

f~ucr,2scei2"1i and 7 4) en irn~~X cE t:1e r~e:ercger~ei :.~~ 0:. :2-:te :.~i~Ci.:-);1 

for fl_,~O:::E;SC2 in. 

"''ere eetE':'mir:ec at one veek ir.te::-vals eve-: .a ti-x: _:eerf.:::.-d of S 

T:-:e::,:n::>-l;:-, :r-st'ictre::ate (cc.s:: lev-s .. "':ts :r-et 

~~-E: t·J d~ .. cr~mals i:1 t}"'l.e pcsitive cent!-·)} grc:..!p"'. 

? ... ~ i:1 v!\~~·o test~"'*--~ used tJ C:et?mi Je· ~!-.':} I;:-::t:::r/.::~=---- fo: ·:!:.~se'b t!) iii::.uF.":r1C8' 
.:; n:;:::::-ro.l~-1 rQp:::J.J..<::e ir: hcrnste::-s. I"! this c.sso.y, test c.nin..::1s ·,o~Cre cin!len;ed 
'.n :;r,e fcotpz.d ,.riti P'J c.~ 4J U;J. Tl'-.e ccn~ra:c:t'.::r?L fccc.pad, •,,,!de:-, s:::::-wd ::.s ~_:--_,e 

:cn:::-::>1 for ec:.c1 t::st ar:j.mcl, \'ras ir:jectec "'~th b.1::fer a.:::.one. .:\t 2.:± hsn.:::-s 2:-t::e:c 

:r:.a1le::ge<r re-ac·':.i0"1S .::t~ fcx:t.pc.Cs r~rer? eva~tu·~ted b:y sub~ect i·ne qra~~ "1;} c: t::e :::~lJ.:: 

;:;;,d s..;::llLng. In ,;;.dC.it.ic.:>:t, therr.occu;>les -... ~:=;re usee to e::.ectrorric:?j.ly d:!:e~,-..e 

::he te::;:pe:-at'J.re diffcr<::-r.ces bct·..rcen test end cont.r:>l fOJt~ds. s:rre fo::>t:rn:.:s 

-,·.::r-2. fc-c hist:Jgatm_;_o;ica.l e:.:ard.n:::ticn. :JY. res.;:on...'-!2.3 ·.¥?::-e :iete:::1Pine;i c:t: 

S\cK5 31 afta;:- Co~i:-~ ~"i~r. Ciroseb. (1\r:-tf: -~:--..e t-X."'::!i~c<::t~::'r. 6.::..€"S 

;:r: .~<:;er:-:~d te!'"~:.: 3nC els .. e\:::~··iBra in t!-:..is re~Jitvt, are E:.stinates ::~:rt the ·:\:-:r :;·lwS:.?!'" ---

:cr~:E :;n:c·l:.Y.?.·:: i.:1 ~h>S -:..~ir~i.tal '!:"E·:.o::-·: .. : 
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_. The a::t.c.:.al :-:.;.~!::Brs cE ar.i:::.als incl•.:ded in each group, c:nd use-d to c;;enecate 

::.he da:a fi'erca n:::. ;;.r<sieed. 

2. Resul~ .,'€~ j;C'2:0)Eo>nted as data averages in bar <;raph fi:JUres. r;o raw data, 

individual a.>i.ial data, or incices of statisti:::al significa:1ce vrere reported. 

3. The rret.h:x:1s :3r:C ted.nic;:ues used in the analyses were net the most sensitive 

cnes avai1-E'ble t:.J use i::' investigating the effects of dinos:::b on normal DIH reac

t:ions end se:r-.:m:: ar•t.i!:odies. 

~. T'he actu:tl C':)rcer.,tr~~tions of di~oseb administer-ed to tte-test animals \vere 

not prese.1':ej • 

RESJL'IS: 

l"'3.1E' ha:~st:rs '!:reate·d with a singLe oral cbse of di:1os::;:; at one-half of the 

:DsJ c::::-Je::nt::ati·:)l:, !"!c:Jverl a c<::c:::eased av:::ra:;;e ':Y::>Cy w2ig:tt -..,hen c:::rnrared to con

crol a:1~rrals ·..rl;id~ were tr~ated ·,.fith vehicle alone. T'1e eff8st ''as n·.Jticc-d at 

:.he first ir.te1val (at one v.1eek after dosing) and ?3rsisted to tLe last 

weighi:l:;:J inte::::,.ral at .EiYe w-eeks aft-er dosing. Data were presented as an average 

::>f 'fe::C€:-,~ ·.,12i;ht d'.an;e" versus time. ::-Jo food constL.npticn eata were provided. 

P~"1t.i.:r....Cl titErs, as determined by fluorescence polarization, were depressed 

in ;:he ;ji:-:o::-.2':> ':"X€=t 1.:e0 .:;rOl:p at 21 I 35 and 50 cays after dc.sir:q. 1"11-.en CC'l?.Jared 

':0 che C0'1tr::;l -;:r.cep, ee cinose:J t:::-eated group also ex..'libic.~d a decrec>.se in the 

:-:LT.'.':::er of ar::.itnd:z~::cr:-b:'.r:ir.g sites specific for fhoresc-ein. Eo .. ever, the c::ly 

: i..Ta p.::ir.: at ·~:c1.1c:-: t:·,is :;>ara:".eter ·,.JaS evaluat-:::J '<l:iS at 50 days c.:" tee dos:ng. 

a:ter dcsir:,;, dincJ.Seb ap~ared to det:ress tJ:.e avcra~e asso
c:: ser X< ant ;_bc-Aiy against flucres::-e in; ho.;r:;·..rer, t..he s ign:f kar1.:::e 

At lJ, :;. 3, ::.nd 31 days aEter dosiru; with dir::.:::sej, t:!e treated hacster 

;ro..:p eXJ'-):.~i::ec a :-e6.::c::c :oc~pad ~IH rea-:tion to oval~_::nir_, .. ner evaluated .:. n 

:er:u.s of !:"eC::,ess c.,-Jd s;.vc::lling (on a gradi:-:g scale o:: l-4). '!'l:e temp€rature cif

:er,:mcz.:s ::.:et.;,;;s-: c:.--:t'::;;:er.-:::hall.en;;E:-rl and control fcotpads ir:. ':1-.e Cinose::r-dosed 

;rco.!p al:::,J 'i8.Ce ~ccs5:st.:::r.t \ti:h :.:-.e contention that: tt:<? test cher::ical interferes 

H;_ b t::e :::oc3l IC-i: re::;:cnse. 

The ·1ali:ii::y -:-.f ':.f,:.s study :::an:10t be deter:nired bec3use ind:vidual animal 

3at3., ra,.· dc.::a ani m~"Cb=rs of an:.r.:als usej to <;·~n£r-ate e3d. pain: >-'ere no: rer,ort

.;;d. T!-1is st.::dy is c::::1s:.ee::ed as a ;>reliminary C8fOrt. It i:.·y.:ic::te~ t.'lat 

jir.::se'J r:a_l i'1t:::r:e.!.-e ·..r..t.ll U:e develop:rer.t of corr.a.l DTH r-s:.s!_)Onses in hamster-s, 

::u:d als<) """1' ::c.:.:..se sar::e su~pressise effects on circulating a:1tib::<ly in these test 

:~ni:nals. :Jc.':::a ::.va:h:.;Je f:::-cr:: ot"-:er toxic:olo;!ical invest:it;;at.ions ·,;i::h C:i1:::<:·8~ 

::>e: evaluc:::ec ::;_:-o:.?=.y fc:- detec:ni:12.tion of an:/ rote::tial im"J..:not.oxic e:t:ec:s. 



Studv Iitle: 

Re::erence: 

Final Reoc>rt !;o.: ____ _,. ___ _ 

SI:_onscr: 

Tt'st ~!a.ter:al: 

D:.se LaYe ls : 

i 

N/A 

Health Ef5ect.s Resea:r:::n rzxratory I u.s. EFP., ?IT? I 
Nonh caroli:1a 27711 

Arc'l. EnV:.:rcn-:1. Ccnt;:rrc. Toxicol. 11:473-435 

1982 

Lineer R .:::. et. c.l . 

N/A 

'l'ec!lni::al Qnde dh::62:> { :r .3%), lot # AGR.l339.Q cbtai:-:s-d 
:rcn Do'"l :::~e:nical Co. 

Exped:rer.!.:al diets :::>! 0, 75, ::.so, 225, 3CO ~:_:p:n for ll -,.,~eks 

n7 c.ays) 

67 



B?.CKGROLc--;D: 

This study is an ext:::nsi::·r: of a stucy pe::-fcr:-12j bf Ball et a::.{'::ox. A;:pl. 

Pcol. 45 (1 : 235, 236/abs~rc.ct) wr.ich was intended as :; c:::mti:-:aticr. ::ub:::hr::nic 

feeding and single ;ene::-c.:.icn reprockction study. ::i£.1': g::-o.:ps of 35- to 38-day 

old Sher:ma'l stra~n rats (l4 cf each sex/group) were fej a diet conta:ning ncminally 

0, 50, 100, 150, 20), 300, 40 J, ar.d ~Qu pp."l of ted:.'"lic:.:.l ~ir.cse~ { 8 0'£) for E 0 

days and b:ad, a::<d the parents anc ofE.spring con::.iruee on st.:.::ly for a tot.a: 

exposure c: ti:e :;:arents cf 153 days. The 300, 4DO, ar.G. S-:}J ;;?""• g:-o...:::;s wer~ ter

:;'lJ.nated at 21 days ::lue t.c mortality cf H, 100, and 10.}%, ~s;,ecLve~y. G:-c.'",;t.h 

in the rerre::.ning gr::';ups ;.;as C.er:ressee rronctonically at 2C'::, lSC, :co, 50 ;;:•:r::l. 

L:ver, spleen, r.eart, h1r.g ar;d brain v..-eigh:.s ·.;ere d?crease-j ·...-hfle their orjan .... ,eigf.t 

/!:::ody v.'8ig:J.t r-atios ir.cn::asee. Blooe alkaline p~os;:h<::.as.c-, alc.r.i::e ::.-::inot=ansfe:::-

ase, potass=.u-n, 3.nd 3l")i vere s::=.~nificant!.y ir..:::::-easE·j ._,..,ile D-1 znc c~:elir.e.ste::-asa 

·«lere cc;:n::essed. Tissce :evels ·,.;ere cuse depe:1dc::.o:: ·..;ib 1:2.-cx:c>:eces>::rir.e>3.-:h-;>oss> 

b:ain>1iv8::-. ;,.,i:zq;lyri:1E: N-0-?::·~thylz.se ac::ivity -,c.s i~.::re.::>s.c-d. :::>is::::-imira:::bn 

le3rnin;; v;::.s r.ot affected while loaxotor:- 3.ctivity ·,.;as ir.cr-:-::;.seo .a:: 200 pf:>:I. A 

s:gnificar::::__fatb::lo;ic cr.an,;e ;.;as ci:fusc ::.:fb.:le:r .::t::-q:oy o: e,e :es:es, n..::t:e~c 

pat"ticularl~· a+:. ::.:JC !?£T.I. F<::::-t~li:.y, fecu:-jity, nc;cr.;:1t2 s:.::r-<2-va::., ws~~ht <;:a.:.n.

v:acility :md lc.ct::.tion "·"~re a2.l cep:-essed. 

:·ETHODS: 

Techr.ical <;race di:1eseb .,,::;s r:-c l:c-d in a ;.;ater ::::.at:., ~:.i:>:e.d to er..:;ure l".crc

geneity, a::d 6-;: aliqJ.:cts •JJer:e re::::-i:;eratE·d. C:c:ch·,.,"'?E·<, an ::.L~1.nt..-as tta· . .?ed, 

m;_xed ,,;fth ~-2 ;Jra.i11S of c::rn ci:, and blendad intc 432 ; c:: ?·.:r::-..a :.C.:Oratc:::-::' 

C·,a,~D (:neal) anc d~l'Jted ~-Ji::_:-. :::eal i:l a plometarJ r:ixe:::- '.:o ct:-tain a. 500 J:"{T.'. ccn

cc:ntrat:::. -:'r.e J:.re:-.ix -.. .-as us;::-d ta ;r?i)are r..he fi::al ccr:.cect:-::.t:or.s. .:>. cor.c.::-cl 

~:it-7·t CC'nt.3i:li::t;J 0n:y 0 .J:c % c-::~n oil ·,.;as t.:se~..~.. T:1t: :J::r::t ;>=--=~:~a.:-3..tion ·.-JaS esse:':?(:: 

fx mi:d.ns efficz.c; ar.d ::.l.so f:cr sta:Jili:.y aft.:;;::- t:-.ree daJ·s in ::.h f-x:xi :::1..;: ar:d 

S-?'Jt2n c~-..ys :n t:-.2 .st.JrC·':):: CC:"",.;i.:;te:-. S?.J:-l~Jles frarL u-.. e :.:·pp=:-r an-: 1:::~,/e~ ty:)l.-t:c•rs 

c: the feE:::: ccnbi;.ers ·..;<:::-e aralyzeo by ;;as c:--.rcrr.at-::gr:;;.p~_::· ::.::te:::- ~_lC::-'Jlys2s ·..;it)"". 

E:::l, extrac:.icn ·,;i ':.r-t ethe:r-f:ex~r.e, derivatizat::.C:: · .. : L: acetic a::.'":1 ·dri :1e, c:").j 

sJbscqcent .:::xt:c::.ct~cn cf the a::et3.te deriv::~ti·.'e ···•i:::-, l-:ex:'i:".e. 

Sl~err.an strai:: rats -.'2-::e: ;:;rcvid:::d ty the :J .S. Ce;:cer f-::r "Jisease Ccntr:>l, l:-.t

hr.ta, GA. ;>.cu:t :-.ales, 99 ':C 115 cays cf a.;:-e, ·,,·e:::.= :-::n::O-rL.:z• 3.Ssi;red t-::J sn t::-ea::

r.ent ~JrC>J!=-S. TU. r:y-s ix ra::s .;ere .:ed 0 fQm(cor:trc:i.s. a::d 2J .::-at3 c:ac:h ·.:;€--::e fee 
75, lSO, 225 r.p·-: d:r.:::lseb, a::c 36 :-:=:t3 ·,;e::-e fed 3CD ~p-: d::.:-:lO:'.sb. ;., ~ixth ~r"Jt:f. cf 

:2J ani;-.. 31E ~f'.~2re :ed cont::-ol di~ts anJ ~sr.:ed c.~s c.. ;_ .. =j_:--·..r-:::.~:-~.z. ::.=r.t~cl ( f!/7 • Ex

c.:;,pt fer t:~e p;-J an::l 300 ;;pn s;:r:::;Jps, ·4hich ·,.;ere ;.:eig:-:e~ d::;:!.ly, ::""l::ca.~.s v.·er,:. -,.,eigr.td 

\.c-3el,ly. F.ats i:1 t~.e ?'.-J •'er-? r:a.•:C:1ec wit.:• a j:'an::-,e: o: si.:-:~E:o::r ·..;e __ ,_ i:1 :::e 30C 

i";:rrt grc;up, a;;d :::::o:i E~st:-ic::ed in '::.l":e F:\ <;;r:ot:p so :.!:a:. t::e ·.,·ei;;'"":t ::;::i:t ce;:,ressic:1 

~·3s sir .. tila~ in :1-:e t·.v:) :;::-ou;:s. The r-uts ·.-:ere fe:: :.,~.€:::.-- :-·es;:ec:::\-e Ci-:;ts ~c 

libitun (<:x:::ept ?.'>/. a~c :a<;::d 2 pe:::- (;a<;e 1.'2'tJ ca-;ed :n::::.v~.::c:a~lJJ i:t s:.1spe~.c.e_: 

:.,ire Eocr cages e~:..:i:;::;;ei wi ':.!:. an ac.txaLc water s:,rs:e:n. :~':e 3f.i::Els -..re::e 

Loased in a Class ~-:;o ::....a::-Iir.a::- ?lc'-'1 EiO:lean ::-ai-:::ai.:-,E:C. at :23..,.;., C -..1:.th a :.2 

1-.r on-off li<;ht cy::e,. ?OC(.-: c~n.::'_:..<J;tic:1 ,_'j·as :-:-'~east.:.:eC ::J\?2!:' ~ ~~·-~.:--~ericd C·l..:=in:: 

·"·~eks t:; 6 ar.:! · .. l~Si<.. 9. Cc:cc2.c ~e~Lature W.:iS -:lt:C3'..J.:-2:•j ,;:.r:-.} C:1 : :.:-3tS cf ec::::-j 

;rcu£) en ~<.;:ys 4 ani l ::.E:ora t:..~ec.t..-:--Er..t to acc:...:s::x~. :r.-~ r3. -:.s ~c :.:-.e ~ r-:>c·:..C ... r~ ( 

:~'1e:1 2~ a:-:C. 48 -.rs aft.~·t ;_;r ·~-- ':..~e ~i~ts a~:: ;:te~i:.::.i:a::.y :.::e~~::::.e=- :i...:r:r:;; 

·~:::-ei'lt.:~-2 r.L ::-oL:" n-:.s -~c :::1 -; :;:::-c.:?:= fee ,' c:: 3 :'0 -;;r.. ~:::-:;; :: ::c::: "2.:: -::-=-::: for t-=::ni:::::.l 



each of the six groups ;.;ere sacrificed for tennir.al studies rlt:ring the elevent:-. 

~>.'e."':.;. of treatz-ent (71 ~:o "77 days}. The re:naini:--~; rat.s '-'"e:::e used f:>r ::-eproduction 

sL:dies :m;:: sc!::lscquer.t r2;:;ov2.rJ rhc.se teminal studies. 

After 77 days of treatrr~nt the rats scheduled fJr br~edSr.g we~ fed regular 

pellet rations ad libitul1i. The males vrere pair-tree ·.vith each of two untreated 

virgin females durir.g the 2-·•·ee;.; :;>eriod follovling discontinuation 0f treat-ment. 

The presence of a copulatory plt:g in the cage p;3.r. was ccn.sidecec e'lider:ce of in

se:ninati:::>n ar.d th::: sexes • .. -ere f'",en separated. Ccunting t!".e cate cf bsemi r:.::1tion 

as day 0, fe:n..1.les \l~re killed oct day 20, and irrphr.ts, fe~l ·.d 2.bilit'J, and f'"tal 

weight--s recoreed. Females wit.h unconfir::ned inser-rlnction Cates · .. :ere also ex3nined 

but the fetal Nei9hts Here not ~sed in tabulating tte data. :~e sa~ ~les 'Here 
ar;3in t>red 104 to 1:2 cays afte:::- -.... ~ thdra· .. ~al of traat.:nent. 

S:,-.e:-rrt ::ocnts 'll'?:r·? m-::;asu:::-ed frcm epididymal flu:!.-:! cs:!.:-r; a ~sti1:::d si;nila::- t0 

th::: te·::h'lic~c..;e of :-1a3cn and Tno~sorc ( Tox. 8:143, 19"77) . :he ca;:ut an;: corpus 

po:::-t ixLS of tte epidid:tnlis, tcs:es, seminal vesicles ( \·•i tt. c,:z(JUl-3-:.irg glar:ds;, 

an::: pr-:)stat~ ·.,le':::-2 wcigted, c:nd al0UJ \vith the Ltrgs :=:!d tr:-~ncj.,.i, ,,"2r·::: fixed ir. 

lOi!s b_;ff.arej ceutra2. formalin f:r 2.ight miccosc~;.::,ic e:~a:ni~.at:.cn. 

~-<'2i;hts, organ ·,.eights, sperm counts, a:td ~ te~ratu::-e N'ere sub-

je::tej t:> r:::;,e-·t~ay or t·,;o-•..;ay an::.lysis of variance. Sperm co.:r~ts cf rnacerated 

tisst:e ···'~re acjusted for :he tissue weight, and ccge:n · ... -ei.;-hts • .-ere adjusted fer 

te!7.1in3l b:Y..!J · • .;eight b; ar.alysis of covadance. ~·.he:1 ar.a:..ys:.s of 'Jariance in

di:::.t-:;:: si<;n~::icant C.iffe::-ences !::.eb;een groups, rrears or acjc:s~ed :-ea:o v12r...; 

ccnpa::ec by D'encc:n 's :nult :ple r:;n:;e test. Sper:n ~r;Jl':ola;y ;Jr-o: iles ;..•,::re estcl:>

lis'hej •..vith -::luster:- annlysis (Q~:;:::s2nberry 1964) and grct:p co~a::-is~ns ···IE::re mace 

'h'itr, ~· 5_;::::'-,er' s exe:ct. t0sr., The ".ann-v-ihj t!ley U test '-?..S us.:::d to cr::r:-:-:;.are r<:?sorpt iOil! 

1his :=t.ucy vas cbtai:--.ed fr::m the open lite~a':ure ar.j ·,1a3 not inter..ded to 

~t: C":e re;J'Jlatcry r-e<:,_LJi::-er:E:~ts o:: a reiJroducth·e test i:-:r "r:ich it :night be 

coCJS i ::e red . 

RESL.T!:S: 

:•laJe B': !:Y.)Cy •;ei~ht.:. •,.;ere c::xsister.tly lc•.1er t.'ian c::nt::-cls c:.:ri~ the 

treat.;er,t r;e!:'iod at thE. no dcses (30C.-<?.~.s f~"'l.: 3: a".C 2.9": a'v:?rage de

pressed ·..;e:ight gainl ,;5.th pa::-ti=l recovery at tr.~ J~C. p;::In ·:c::e .s:t£:-r ::essatic:-. 

of di1'1:::seb a2'7i nistr3.t:on and r>Early COQlete recover./ a:: 22:: ;:rm '::PJ day 190 cr 

so. .'\:-ii.:1.al '-<eights for 150 pp-:l 'H'e'::e essentially the sa:-:-e as ~'1e c::;nt=ols d._.r::::ng 

tt.~ t::ea':ment: r,::e:riod ar:d, alor:g ~.,i::."l the P\'l ani~]_s, cc.r.p~ete::.y reCO\'er€d by t:-te 

stJ.Cj'S enc. Th:.s :recove'::'j is ::-·:;lated t'J increased :'00:::. :::::r..:o·~-:;lti::n r;:-.ich ·,;as 

ob.:;erved tc i.r.crease in tf'.e 150, 225 ar.d 300 dcse g:rou;:s D'f :.:-;.:;; !:o..:rt..'1 ·..:eek c.: 
di::osc~ exjJCsure. 
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Table 1: reproductive findings in males {ll weeks treatment) 

(fran table 2, p. 479 of paper) 
fetal observationsC 

dose Jl copu- male-s average f~tal 

" 
mating··~ level mated latory siring 1ivea f~rtil.~ average ITDrtali t y - \-lBight 

£€riod ~_l M F J2lugs litters litrs index :imJ21ants ( %) (g) 
--- ------

C-14 0 10 20 15 9 16 so 11.7+.4 l3 .1+3.1 3.2+.1 

d:>:/c; 75 10 20 12 8 12 60 10.1+.9 12.5+6.1 3. 7+.2 

fOSt- 150 10 19 16 9 13 68 11.1+" .6 9.5+3.0 3.3+.1 

trmt. 22S 10 20 16 1 2 lO 9 ~ ·:::- .5 0- 3.ft.1 

300 5 10 2 0 0 0 - 0 ---- ----
P'tl 10 20 5 9 U(l) 60 liJ.1+.9 17 .8+8 .4 3.9+.5 

1)4-112 0 10 10 10 9 9 30 11.4+1.0 23.2+7.0 3.5+ .l 

cays 75 10 10 7 8 8 BO 11.9+1.1 17 .6+7 .9 3.4+.1 

post- 150 10 10 9 8 7 ( 1) 80 11.4+"1.1 27 .9+11.4 3.3+.2 

trmt. 225 10 10 7 2 2 20 9 .0+1.0 1o.o+to.o 3. 7+ .1 

300 5 5 3 0 0 0 0 ---·--
______ ,. 

p;y lO 10 5 4 4 40 10.5+.7 25. 8+ ll.8 :5..6+.1 

a nunbers in (} are cead litter~fertility index= litters/matings X 100; 

c group means2:_SE:"1 ;.;here litter us~d as unit for calculation 

Fer- clir:ica1 observations, t:-:e anlinal te=;peratures 'llere significantly elevated 

(p<0.05) b the 300 ppm and F>'i groups b-y 9 days of treat.r;ent and in the 225 ppm 

£t"OUp l::y 16 C?.ys as ccm;_)ared to t.'le controls. The temperatures wer:e elevc.ted 

curing the t:e:na.i.ncer CL the trca.L·:~,::nt t;:eriod. Toxk sigrs a.s!::oc:iat:?d v<it.l: this 

el.e·:3.tcJ t:2m:_.>e::-3ture i.:l th·3 22::. a.:.d 300 pr.-:~ w'2re weal<.rcess, irregular and r:::pid 

breathing and the rrore severely a:"fected a.nirr.als sane:imes salivated prof;.:sely. 

T;1e rats in the P~<i group •,.;e::e t:'2j;',.)rted :10r~ irritable than controls ar.d, except 

for emaciation, c:ppeared nor.m::l. Nine :nales fed t:-:e high dose died betNe<?:-t ~6-·n 

cays ot: treat.~e:tt and or.e died on the third cay of •..;ithdrawal. One rat ( 225 pr.r..) 

diec on dc,.y S7 and one control cied on day 59. 

Feviev: of :'::tble l atove i::.dkates males were resically infertile wher. :natec 

ct 0-U day:-5 post-r:r.eatment at the 225 and 300 ppm dcses. Rem3.ting at 10~-112 C3.JS 

r;ost-tr<3at~r:ent did not cesult in any s~!bst3ntial increase in fertility. Li~Jido for 

t.i-te 22S p;::;n group diu r:ot appe::~r '::.') te aff-::cted as ev:ic:e:-c:::ed by t~"' jJrese:-::fJ oE 

16/20 females ·.-~i th copulatory p1qs ·;~he::-eas it was d:ir.linished in the hi<Jh dose ( 2/ 

5 fe:naies ·-ri.th plugs). A similac e!:fe:::t •,._ras observed in the 104-112 day J;C-:Jt-treat.

nent m::tir.gs. Fertility appec:red red•.1ced in PW mal•es at the 104-112 day ;::ost-tceat

rren:: na.tirqs {40% f•3rtility ir.dex} but not ir: tl1e 0-14 day post-treatrr·:::nt ~;here 

9/10 males p:-cxk:ced live litter.s (ll/20 ft::.'llales). Although fertility vias rejuc::c 

in the 225 p~~ dose group, in ferra1es becoming pregnant the n~~r of irr~laGts 

appears to D= or1ly slightly reduc--ed a:-~~1 tt.e average m:>rtality or fetal we:,;;hts 

·.-;ere net aEfectE=-d :1s conpcn .. ed to :,:;;:)r,tro ~3. A similar ef:'ec: i.s cbse:::ved for tl:S' 

22.3 pp:~ d:.J.:.;e grot"p at the later psnoc:. The f",'l/ g::.:::ups \•7eD3 t:;)t af:2cted 

i.!l ~egards t;) avera~e irni.)i.Zlnts, i'?2C3C,2 rx.rtality or fetal ..;eig!:1t at eit..'-v:r r~at:n.J 

~€riod. 

' • J 
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Tatle 2: fir..al l:x:rly weights and selected organ weights (group means::_SEM !n g) 
(from table 3, p. 480 of paper) 

lengL'1. o:' 
treat:nent 

71-77 

77 
(Hi ·.,:'-: 
re..:0\12 t-~i 1 

dose 

0 
75 

:so 
:zs 
200 

P..iJ 

0 
75 
~50 

:25 
~00 
Ptl 

J::::o::y 
wt~g} 

516,-13 
sos::-12 
456::-10;. 
373::-9* 
277:::6* 
277::-9* 

wt 
gain( g) 

54+& 
48"+5 

-13+3* 
-74+15* 

-179"+17* 
-lsi+n* 

578-23 50+5 
sss:S 53+5 
552::-12 90+5* 
519::-20"" 132"+19* 
45:::::29"' 148::.:.9* 
sst=ls 286+::4'' 

testes 

3.6+.12 
3.8+.11 
3.72+.10 
2 .15-=i: .13** 
1 • 2o-l=" .19 ** 
2.62+.19 

4 .06+13 
3 .69+".09 
3.57+,28 
2 .55+".40** 
1.74+".24** 
3 .92+".11 

epididymist 

1.48+.05 
1.61+.04 
1.36+.04 

.:30+.03** 

.sf+.o8** 

.88+ .Otf 

1.63+.06 
1.49+".06 
1.51+ .07 
1.06"+-.08** 

.93·4:-.04 *"' 
1.52"+.04 

seminal 
vesicles 

1.25+ .10 
1.38+.06 
1.19:;.03*** 

.82"+.05*** 

.24+".05** 

.33+.03 

1.64+ .05 
1.68+".07 
1.79+".10 
1.66+".08 
1.52+".09 
1.66+".06 

prostate 

.86.1. .05 

.97"+.06 

.Bi~.07 

.4'i:..-.o4 

.16+.J5 

.21+.04 

1.01-.06 
.91:;:-,06 
.93-:::-.85 
.ao:;.os 
. 6?.-:- .07''.., 

1.02:;:-.04 

incl'.J.Ce-s ·...:•e::.;;ht. o: V3.Sa de::erentia; * final body •,;eight and weight gai.n fr::xrt c:Jn

tt-ol sir;;ni::icar~tly(;-·<0.05) r ** organ weights (adjusted for trJdy weights} sir;;nificant

les.s th.:n c::::ntz:-ols or ?\'1 fp<0.05); ***organ 'Heights (adjusted for txxly • . .;2igh-_s) 

si;:Jnitic?l:T::ly c;;reat'?r than controls or PW (p<O.OS) 

!'abl~ 2 !arov.:;:· indicates tll.at dinoscb aeministration induced a sigm:lcant 

!:."eduttic:-. 'p<O.OS) :.n 'Xldy "'"eight and tx_.oy weight <;ain at all cose gro:!ps c:: 1..50 

pp:n .:;;-::l hi.;(,e:: 3.': t':e e.1d of the to:::atmc:nt t.-1Criod. Statistically si<;;ni=:icant 

decre3ses ::~ t'-:2 -.-.::gr.': of e-,e testes and epididymis v;sre o~erved at 225 c.r .. J 3C;J 

;';rrt C-~se g~:::ut:s, .t"es~·::ively., as carpared with con:rols at ll ~.veeks. -:h.2 c.jjus~

ec se:r:ir.al •;esicle -;eights w.ere actua1l:t greater at 150 and 225 p;_:w dGSes t~:an cc.:;:~

tr.Jl.:; whil·? ;:>:-c-s:ate ;..reight::; ;.;ere reduced at the t·.vo high doses--but r.ct ( ar:_pare:~t

lyl .':3tis:ica2.Jy s:gr1ificar~':. P..t the 11 week ~?Zriod ?'tl bodj Y..-eights ar.d ·~-eight 

-...-e:-e sir:;:r.i:ic:mtly rec·.rced and there was sare reducticn in the testes and 

erid.:::fynel ;...-e:·;hts :4il'1 t.~e seminal vesicles and pmstate being consicera!:J:y 

srcalle:: ':::1an t::e co:-:trals. The authors reported that gross pat~ology sr.o.-·ed the 

testc·s at 225 and 3'}0 :;:pen to be sm:lll and flaccid while the serr.inifercus t:sst.:e 

:'1a::! 2 lL:'J~d :;:::!,_o;is:.ency a"ld the e,tJidi_dymices '"'ere also very srr.all and the surface 
:he ?ii gr::;·.rps had small hut normal :ooki rg prostates an~ 

A:':::er a :.E w122':. r,;cover! r<~riod, the IYJdy 1>1eight gains rr:.:r>ained signific=mtly 

lc>~r tha'l controls for the ':•..JO hi,-;Jh dose groups wh:le the P'fl group ccmrlcte1y 

:c£.:cc:e::-ec :n te:::~.s .::::: :inal :::oc::,• :...-eight and organ v;·eights. In the 225 ar:d 30J p~D 

:;;r.::;:J:;:s, ts:tes e;~i :lid;'IT!ides ar.d r;rostate ( 300 pp.:n) -.,eights partially reco·1ered 

bt.t re:nai:v;;d si;JniEcantly b•.·1er than the cont·:ols or P'tl controls. The <]ross 

crP2c!:"ance in the ~'0 ~igh CJSe groups ·.-~as sill'ilar to that o!:lserved at 11 ·,.;eeks. 

T~le s;:e r.::1 :::o1n:s :. n the epididymis '>ve-:e s ignH icar.tly red•x·eC.: at 150, 2 ~ 5, 

3r . .i ~:>) ;::;::r: de-;:;::: lE:·-;,?ls ( p<C, OS) as • . .;?.11 as the s;;:ccm cell r;,.1;r.t2r in t:Cte ca..:c:'.J2 

ar.G ';?.sa :::'2fe:-enti::.. :-t-~e s;,.-er;~ cell count in b"le Fd central ·;~as sit;r_i:E::'.cc:.:..tly 

lc.-''?::: ir: l>2 :::::.udae ar.:: '"asa deferentia but not in the e;?idid~1;1i s. ::n the 

"' I ;_ 



length of 
treat..rent 

(71-77) 

(77} 
16 wk 
recov~rJ 

~6-

Table 3: epidicy;al sperm counts (group means:_S~·\) 
(from table 4, p. 481 of paper) 

___ y2!-_did~1 fluida ------,,
spenn count 

sperm count of caudae 
and vasa deferentia 

di.etary 
level( ppm) 

0 
75 

150 
225 
300 

PW 

0 
75 

150 
225 
300 

P\-1 

* ratS ~ epididymides 106/rrg fluidbi 

9 16 1.45+ .05 
10 19 1.57+".07 
lO 18 1.21+.09* 
8 16 o.os+.c2* 
3 5 O* 
9 16 1.54+.09 

:..a 18 1.53+ .09 
?:.0 B 1.52"+.13 
lO 19 1.55+.09 

5 3 0 .7a:+:".24* 
l :i. O* 

:!.0 19 1.50+.()6 

spenn cells 
(106) rats 

9 379+40 
10 458"+28 
10 206-1:15** 

9 20'+4'~* 
5 9+6* 
9 173"+29* 

10 369+36 
JO 402"+60 
9 352"+47 
10 78"+56** 
4 6"+\i** 

10 404+36 

a scrr~les of less than l hg ex~iuded; epididymal saL.ple used as unit for calcula

tions·~ bzero values do not i:-,cicat-:! az(X)Spermi3, only that no sperm cells v.'ere 

present in enumerated squa~es; ~ sisnificar.tly different from control (p<0.05); 

** significantly differen:: f::cn centrals (p<O .05) and adjust€·d count (adjustec for 

the v.-eight of the caudae and vasa deferentia) differs fram control (p<O.OS) 

16 w'.Ce!~ recovery p:;riod (he :.:iJ an:J ?>'i' C)Se groJps ccrnr-letely returned to nor;cl 

s;_y:;:cr, cell c:;,tmts in b.::'th t_:,., e)icl:.<.'.!y":l1is and c.aueae and vasa deferentia; the 

225 cose group had partial re;::":J ·eq, ar.d tr.e high dose group sp:mn counts :t.·e

rrtair,ea und:a~;ged fran thos<;? :::tsc;l:'Ved nt the end of the treat.."'n8n: pericd. The 

autho;s noted that decreased s;y;;rm counts \•Fere observec as early as 30 cays at 

the 3:2;J p;;rn dose leveL :<.e;~;:1~::Eng s;:errr. viability, it ·11as noted that no motile 

sperm ·.\'ere observed in rats :e:j 225 ;::;:m of dir.oseb at the end of the study tut 

motile s;;>er:n w-ere seen in 2/::.C rats killed after the 16 week recovery period. 

Motile spe:t.:n were observed b only 2/4 rats receivir.g ci.noseb at 300 Pflll which 

;.:ere 'dlled on d?.y 20 of tn'!:?t:rtnt. ;·Jo :rotile spe:::n wece observed subsequently 

in an? of the 300 ppm r21ts. 

Only 10% of the er;:idtcy: . .al sp-:r.n cells were classified as n0nna1 in the :·al:s 

fed 3JO pprn and kiLled on ca.y 2') c: treatment. The atypical forms at this tir.e 

•.vere ;,:n:i:narily isolated heads---::::crr9lete cleavage of t..'-le head anj tail--and incip

ient separations. In rats kill2d 21t 30 and 50 days, mc:ny am::n:pilous biBrre for-;-.•s 

were s:lso observed 5.nc.::.ud;_n.; r:-Jlti;,Jle n11clear fragments and multi tailed forn·s ·..;hich 

had t.'le appea.r:ance of fused ::eEs. Se·Jere oligospe~ia prevented differentia~ 

classification at subsequent sa::::ri:ices. 1'1any spet--::Jatozoa were atypical in the 

225 and l5C ppn coso gro~ps 3.t che llth vleek sacrifice with the rats ( 3..'5) fee 

225 ;;s;m still having atno.::::tal r:>::-of!.les after a 16-week recovery period. 

The authors re;:x:;rted tht ~is:.o;::atrolcgical changes in the testes and ca;:::ct 

portion of t.'-1e epididy.:ices ir.·.·0hed ,?rLwrily the geninal ele:.~ents. The mcst 

se·;ere c:ca1:ge ·<~as otse:..vE2 h nts f.::::1 ::Jo ;::s:n ar.d killed <:.t 50 days, ar.d in these 

:~:::j 22S ·')J: 300 ppn c.c;::.; ~,i~.::..-:-~ :: :.:--;:; llth ·.veek, in :..;r.ich c!l·~ICst ''Ner·y tes::i-

1"1? 

{ ~· 
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cular tubule was involved-necrotic spermatogenic cell.s ar.d debris, tub..!les devoid 
of spernatogenic cells with on!y Sertoli cells remaining. Mini.rnal chan;es were 
reporte:l in the 150 ppn dose group kill'?d at the llt.'l. week with occasional mult.i
nucleat2d spet:rllCtogenic cells and abnor.:nal fonns of sper.rato7oa in the testis and/ 
or- epididy.nides. In rats sacrificed af'ter 16 weeks of withdraval, the 225 and 300 
p:;::m dose groups .,,ere essentially the sa":'.e in teOJS of histq:ae:olcgical changes 
as at L'le end of the treatment period ( ll t.'l week) • Rats fed 3GO ~pm dinoseb and 
the FW ~rCll!Q, v.'hich were killed at the end of tl:e treatment pedod, sho1ed atrcphy 
of the accessory re;:::,rcductive glands, p.:.:r:ticularly t.~e senir:al vesicles and CDat;,"J
lating ;~lar.ds. No sue..'"! effects w-ere ot>served in an·1 grot.-p kiEed at the end of the 
16-week recovery period. 

ACbinistration of d:noseb (0, 75, 150, 225, 30:J P?Ul ic t::e dietaq feed of 
S~errr.an rnale rats br an eleven week pe:-iod follo-,.;ej ty c. 16-·.ve8k recoV2ry pericxi 
r.ssult6j i:1 a dcse-re!ated effect on !x .. jy ·,.;eight, or-gan ;,>ei~hts, DOn:alfty, 
reprcx:!c;::tive perfom.ance, f'?!tal v:.::.bili :.y, spear. m.: .. ilber in the testes a::d epididy
nlis, ani s;::er.n rrorphol;)Qy. t·la.le rat !:ody ;.;eights v.>e:::e ccP.siste:ntly lc'vler tl-..an 
controls du:::in;J the treatJ7<er.t period at the t·..,o hit;;~e=:t ccs<:s (300>22.5 prxn: 33 and 
19% avE::a~e wei.,;;ht losses) ·,.;it.,'1 partial recover'/ at the 3::a P?J. dcse af:.er se.:t:ssicn 
o: dincset aemir:istration and nearly ccnplete recovery at 22:5 fpm 'ty day 190 ::>r 

so. .t\n i. ~rease .in :ncrtality was obser.red in tr.e high dcse grcup ·,fith 9 males 
c::·ing b:::t·,.>een 36-'t\) d::ys of treatr.lent a:-.d 1 dyirg en t.~e t...'lird day of · .. ..:. thdra·.val. 
T~e males ·..;ere r.asicaHy infer.:.ile v.rhen mated at 0-14 da:;s fost-t:reat;Tlei1t at the 
225 and 300 p.,.-m doses. B.e:natir~ at 104-112 days post-treat-:ent did not resul': in 
any s;..'bstan':ial increase in fe:-tility. Statistically sifnific::nt d.ecrecses i:t 
t.'1e vlei;ht of tl.e testes and epididy:nis ·#ere observed in 225 a~.d 3GO pp:1 d03e 
g:cupO:', res~;ecti·Jely, as c:x:;pa:::-ed ·.•i::h :ontrcls at ll ''<'P-E.ks. J..ftsr- a lf. v"€2" 
re::;.:)VEr[ pe:::-iod, tl':e bJc:J:;• '••<'ei.Qht ;ab:: :-er:1ai~ed Si<;nificzr~·.tly :o·,Jcr tJ13C:: cont::":JlS 
for the tv.:J hig:r. dcse grcups ·<~~ile th-2: :f,'i groclp x..rrpletely :::-eoc:ve:::ed i:o tem.s c·f 
Hnal !::ody '.Jeigtt and or£;an ·.ve:.:;hts. In the 225 :md 3('0 p;:rn grcups, ::es::c:s, 
e;;idid):':lides anc pr.2'state ( 300 ppn) \•lei:Jhts partially reccverec bt.:t:: rems.inec 
signifL:antly l::.v;er than the controls c:: P.·l controls. 

Tr.e S;Jer:n counts in the epididymis ·,:ere si<;nifioant::l redcced a: 130, 223, 
a:cd 300 p;;xn dose levels {?<0 .OS} as -...c:E as t~e sperm cell ::-:..:..""T'.::er in tr:e caucae 
a:1d vas::~ c5e.:erer:'::ia. The spew cell ccJnt in U:e F'.-i contr'J::. '"2.5 f:cant1I 
lo.;er i 1 t:<e cat.:dae and vasa cef:.::renc.ia but n::>t in the erid:.dyr>is. In :he 2.6 
v:eek n:·.:ove~ pedoc the 150 a:-.d P\·J ·.::cse g::ot·ps ccrrf)le 1_e::.~· r:;t:.:rn"c to ::or.cl 
s;:-ern; c::11 ccunts ir. tot ... l-t t.l-Je epidid:mti5 and caudaE:: ani ·:?.s;:. d;::f&renLa: t:E: 225 
d::se gr::up ~lad sigr.ificant tut not CO:Tlp::.ete recovery, anc tl.e feign cose group 
was ess2nti:..lly uncha.r.ged fn: .. "TT the end cf tre:J.trrent i:)Erio::. By d:::y 20 of trea.t
~nt i:-:: tr.e 3JO pp.-: dose grcup o>1ly 10% of the e;?iC.id-1-:nal spec cells were nc::T:al 
h::o\ir,;,. a:-:d ani.~ld sac:ificed su~equent to 50 da~'S tn:atren:-.. h~d oli:;os~rnia. 
rl!:tny S;:Br:T.a::.ozoa were c:.t~:)ical in the 225 and 15lJ p;:;.-:~ dose t;ro~:ps at th€ 11th 
'deek sa:rif::.ce ,.ith tl:e ::-ats (3/5) fed 225 pp-n still tav:r.~J alx.oDal pr.::Jfiles 
a:ter .;,, 16~-<eek :-ecover1 !;.<e:-io-:1. The a ... t.J:~:n:-s r8;::ort-:>d t!-.at r.ist-:>:-oat",olsgi,:al 
c:-.c.n;;es in ::r.e testes an:: c~pu:. portion of tJ:e e;>icid~mi&=-..s irr:oL·ed ;:>r.~marily 
t1e ge1~.ir.a:. r?le-:r1er!ts. 

Tl':is s::cdy is clc.ss~fied as scienti.fL:::ally acce;;tab2.s. As sc.ated earlle':', 
t."lis st..:dy :':rem the o;:en li~erc:tu::-e .,,c.s r.c::. i:-~te:-~ded to f'..:l:fil~ a:-:~· ::-e:;·.:latcrJ 
~~,~c:-u i::-·:~r-.:.3. 



Study T1tle: 

Reference: 

Testing Fa.cility: 

Final Report No.: 

Final RE-port Date: 

Study At:tl~ors; 

St:onsor: 
-->.---

Test Material: 

/ 

STUDY EVAU'.\TION 
Secondary RevieHer 

Repr<YJuctive toxicity in pse~~opregnant and pregrant 
rats following postlinplantational exposu~e: effects 
of the herbicide diP~eb 

N/A 

Health Researd'l Center and Depart;nent of Biology, 
Southern University, Baton Rcuge,-Lousiana 70813 

Pest. Biochem. Physiol. 18:150-157 

1982 

Spe~cer, F. and Sing, L.T. 

EPA Grant R 804974-02 

Dinoseb; purity-~ 95.0%; suppliec by Dew Che~ic~l Ccrrga~y 

(stock ~ ACR 133942) tt£ough the EPA 

Dietary feed ~ith dinoEeb in: 1} day 10 pse~dcpr~na:1t ~ats 
fed frcro days 0 thrcugh 9 pseudcpregna_ncy ot 01 23 1 50 r 
lOC, 2001 250, 350, 500 and "ISO ppm or 2j dr:.y 16 p:::-e-;;, Bnt 

rar.s [ed f:;:-cm ,.:Jay 6 thrOl:;h 16 gestat~on at 0 1 50, UO, 
1SC: 200, 250, 300, 350 ppm 

Rats, virgin f-?:ual-=, S;::::-agu2-Dawley 



-1.-

firnlDDS: 

F~ts ~~re proragated in the investigator's laboratory fran Holtzman Com
pary sh:prrents. They v.1ere individually caged in steel cages and housed under a 
pb::)t?P=dod cf 14 hr light/lOhr darkness at rocm temperature of 20+2°C. Animals 
·-~er-e fed oo PJrina lab chow and fresh tap Hater ad libitum. Stages of the es
t:c't!s qcle •TJerE' determir.ed microscopically by vaginal SI!'earing. Only those rats 
(;~~i;hirq 2DC-3Cl0g) v.rhich exhibited t'NO consecutive 4- to 5-day estrcus cycles 
·"""re ra:~dcrrJ.y selected for the erjJ€rirnents. 

Pseudof)r?gr.ancy w-as induced ~1 stimulating the uteril}e cervical regicn of the 
ra::. vit-.1. t.lre introeuction of a vibrating fiber glass into the vagina during the 
prcest:rJs and tJ:e estrus stages of t,l)e reproductive cycle. Day 1 of pseudopr-egnancy 
'.-.'as cesigna-:.ed cs the f'.rst dai' when leukocytes appeared predonin,:mtly in the vag
iral smear. Decid~al cell reaction of the uteri was indLced by s~rgical trauma
tizc:r:io:1 of toth horns at day 4 ( 1100-lSOOhr) of pseudopregnancy. 

,'\ sto:::k diet of 1.0>: dinoseb in a :,.3se diet was prepared. Frcm the stock 
d:et., a calculated amcunt ;vas then taken and further mixed with a gben annunt 
o: ;x1lverized cr.O'd to for:n the desired dietary concentration of dinoseb. The 
:Jt:antit~· o: f:x:ri consc:rrr,ption wcs recorded at the end of every test period. 

DiPose~ ~as fed to the decidualized pseudopr-egnant rats during days 6-10 
-::lf pseu;iop~eg:-Jar:C'.J which coinc:.des with the perioo of decidual de'!el(\"J!Tent. 
8n d?.y :o of ;?SEudopcec;:lZnC'J, anir:1als v.·ece sacrificed by cervical dislocation 
Uf-Gec light ether anesL~esia. The body weights wer-e r-ecorded, the uterine 
hcrns removed anj ~ei~hee to tte r.€arest mg, uterine protein NoS determined, 
2're' ute:-in~ glycogen esthnated. 

Pregnan::-1 v.·as attair.ed ty housing a female rat in ti:e estrus sta-;:;e wil:h a 
fe!.-ttle male. The day on vJhich sper;rr were first observE?c in the vaginal lava;;e 
·.vc:.s ccnside:::-ej C"iY 1 of gestaticn. Feeding of t.'le compound occur:-ed durin;J 
da:.:·s 6-::.5 c£ gest:ation );hich ccincides •..;i th the ducat ion of an elevated proges
te:::D!"e titer during tl:e advance:rcnt of pregnancy (da:ts 5-15) in L'1e :cat. The 
nt:l~ber of ir:'tplar:tation sites in the pregnant rat was counted at d:1y 6 of pre~nancy, 
follr:'Wbg a tail-vein in~ectior: of Chicago blue dye. On day 12 of pregnancy, lap

'>'~as l,)'?rf::n:1Ted o:-t the sc:re rats on which the inplantaticn sites '.-lere prev
ic_s~j cou:-:t~:i c:-~ cay G, and or::ce again the n·.r:nber of developi::cg irnplantation sites 
·,,:c:s ccunte::S. '!he perc&:ltage of e"111;rJ·o sur;i val rate at day 12 'dc.s calculated by 
tl·.':; :":x:-:.Ih: we ratio of the r::ll1lb2r of survivir.g em.'lrjo p?r litt:.:r at day 12 to 
n.~ rr..::llber of irr;>lantal-hn sites at day 6(percentage). 

em the chy (days 20-23) of parturition in pregnant arlimals carried to ter.n 1 . 

ar:-3 •if:ose i.~lar.tatior. sites ¥lere previously determined, the number of live and 
-22ad fetuses ·.>~as recorcec, and the dams wer.e weighed. Tf.e fetal survival rate at 
:Ji:cth w'3S c,=:l::;•Jhted us:rg tl:e ratio of the nurnter of live fetuses at birth to the 
.-.crb::r of i;-xplar:t.ation sites ccunted at day 6 an1 ex;?ressed in pe!:'centage. The 
] :'-"e fettses ·.;ere examined for external ancma.lies and weighed. J:. arother experi
:r.'9r:t., ;xu;-:s )f pre;:~:12nt rats >:ere sacrificed at day 16 of pregna~.(.-y and placentae 
fr::::.:n li·:e fet:.:ses ;.>er:e re:rce)v<:oJ for protein ar.d <;lyccx;en analys3s. 

A.L ca::.a 'dere ext=ressed as :rean +S.E. (standard error). The de;Jree of signifi
:;c;;·.·:;:; ·,;:;s -:-:: t~<-;-:nej ':J :::.:.e-·,.;;;y analysis of 'l?,riance L~\lCJ,\). T!-. J s:.atistical 



significance between the ex;erimental and control groups was cetermined by the 
Students "t" test with a pr:o.bability level of p<O .05 used as an estimate of signi
ficance. 

Ca.cments: 

This study, otrtair.ed f:an the Cj;)en literature·, was not inter.ded to satisfy 
~\e regulatory requirements f~ a multigereration reproductive study but to 
CCJnPare the rep:od~ctive effec~ of Din~seb in pregnant and pseudo-pregnant. rats. 

R::SL'l:rs : 

Pseudopre<;na nt 

In decicualizEd ~seudopre;;na'lt {OCR) studies females were reported to shew 
reductions in l:xxly v.'eight g3in at all doses tested (25-750 pfffi) with the 750 ppn 
g:oup teing significantly diff-=:ent frcrn controls (control=247+6g vs l91+l7g). 
T..?thargy and ataxia were also observed at the high dose. Gross necropsy -for the 
5.)0 and 750 p;:m dose r,;roups re•ealed jaundiced uteri. A statist:ically sigr.ifica::t 
reduction in absolt.:te anJ r~la::ive uterine wet wei.;:;ht as ccmpared to the controls 
·.V3s obset:ved in the 750 ppn group (p<O .05). Uterir.e protein and uterine glycogen 
~re reduced significantly £.n a dose-related manner (PNJVA, p<O .OS) at all dose 
levels as compared to controls. 

In pregnant rcts fed d£noseb fr::m days 6 to 15 of gestation, placental pr-otein 
a:id placental glyco;;er: cor.cent:::-ati.ons \-.e;:-e decreased in 200, 250 and 300 ppn tesc 
g::-r;u;;)s. The investigators ;~ot.;;d that, since at higher doses of dinoseb, pra.:iner.t 
f''I.c.centc.l resur.p': icn '•'as indue€!,:':, the placental biochemical pan.meters were not 
e;<arained at these cosages. Toxic sy:nptcms, such as ataxia and lethargy, we1~e also 
o.:~>e!.-;;·ed i'1 all the pre:gr.::m7. nts ted 200 p~_::m and higher. Gross examination (at 
d'ly 16 of pr-egnancy) revealed an acctrrnulation of yellowish fluid in the surrounding 
fs.tty tissues of tr.e cvar.J and the uterJs. f):)se levels of 150 ppm and higher re:
S:.!lted in statistically ~igr.ifica:-~t (p<O .05) diminished maternal body weight gain 
f;)r days 6-12 ar:d cays 6-15 Of gestation, "=.g. 1 days 6-15: 0 ppm= + 38+g VS -3Q.J.6 
g at 200ppil,. -

Th'3 table b?.lc:,l present.s .::ep::-oductive parameters fran dinoseb treatment dur-
days 6-15 gestat.icn. :,;;o c:":fe,:::t on implants fran dincseb treatment ~c.-ere 

c:JServed c:t day 6 cE :;estatior.. At doses of 200 pi=fn and higher there was a si.gni-· 
Lcant decr-ease in the nvr.bcr 0f conceptuses per darn with none observed at 
350 ppn dinoseb (AflJW·., r<0.05'. The percentage of fetal survival rate per litter 
a:. birth \vas significantly .::educej at doses of 150 pprn and higher (p<O.OS). 
Ft:tal birL, ,.,·eight per litter ;g) was sigr.i.Eicantly reduced at dose levels of 200 
p;:m and not determinec at the 1.igher doses. The authors noted that a major 
na.lfarmation was otsecved at 21)0 ;?pm with hypoplastic tail formation occurring in 
8/62 fetuses examil~·~d 'rlh:.ch was 2/6 litters ( 33.3%}. This anorr.aly was not otse:ved 
~:: L'1e cor.curcent c·)ntrol cr any dose levels of 150 ppm or less. 



Table: effect of dinoseb on re;>roduct i ve perfornance ( davs 6 to 15 gestation) -
( frcm Table 2, p. 155 of paper) % % 

enbryo of fetal fetal birth 
daily i~1ants. if surv. rate surv. rate wt. per 
intake jj: .. at day 6 conceptuses per litter per litter litter 

~- {mg/kg/da:Q.. litter ~r dam atd~ at day 12a at birthb (g) 

0 6 12.5+1.4C 12 .5+1.4 100+00.0 80.12+7.59 7.20+.30 
50 3 .26+.09 6 11.7"+1.9 11.7"+1.9 1oo+oo.o 83.31+12.56 7.13+".27 
100 6.9D+.20 6 13.7+1.1 13.7+1.1 1oo+oo.o 63;09+6.05 6.78+.14 
150 9.23+Lo2 6 14 .3+. 7 14.3+.7 100+00 .I) 45.94+11.56* 6 .s5+ .41 
200 10.86+1.33T 6 l3.2+t .4 9 .7+1.1 75+9 .0*'- 53.06+9.20* 6 .43+".18* 
250 9.38+2/05t 6 12.3+.7 7 .3+2.6 56+22 .3* 16.34+12.32 ------
300 9 .49+1.46t 6 14.8"+2.1 4.9+3.5 33+"21.0* 10.81+5.56* -----
350 8 .60+1.57t 6 12.2+.4 o .CJ+o .o oo+oo.n 00.0+0.00 ------
~'\."lOVA p-:o-:-os p<O.OS p<o-:-os p<O.OS 

e:r·-; a;;e of embryo s~rvival rate- the ratio of the ncrnl:::er of sunivir,g embryos per 
litter at day 12 to that at day 6 as ex.-:ressec lE percenta<;:e; b % o<;;e of fetal sur
vival rate = the ratio of ~he r~r of live fet~ses at birth t8 the nwnber of L~
plantation sites co~nted at day 6 as exrressed i~% age; c ~an+S.E.;* significant
ly di.f.ferer:t frm controls using the Stdent' s t test (p(f) .05); t the authors stated 
that :-to further increase in case intake ·,.,ras observed for eac~ of these doses, appar
ently due to ·atcn:ia and lethargy in the ;;regnant rats 

DI SCUSSION/P.ECC»1l>:ENrATICNS: 

Dir:os0b aemini.stration dur:ing days 6-9 in c~;:cicualiz~ _;:>seudcpregnant (OCE) 
females ;;Jrcx:'luced ;ecuction....:; in ":::ody •,,.,::>:i.<;;:l*:. 2t all dcses t~st,~d { 25--750 pptll) with 
r.he 750 £1~:m grou[' tein; s~gni:i:--antly di:fece:-,t fccril cant::::ol;;;. Statistically 
signi!::icant reducticns in absolute a,1d relative ~.:te:dne w:.:t .,..,2ight as compared to 
the c:Jnt:cols ·.,'Ere ot:ser.-ed in L:e 7 50 ;-rm t;;r-ot:p (p<CLC5) . UtednE. protein a11d 
uteri::e glyce<;en ·,.,rere reduced si.gnificc.ntly if! a cose-rela.te<l raanner {M1QVA, 
p<O .05) at all dcse lew~ls as C:)mpared tJ controls. This indicates a toxic 
r;-.anifestation of dir:oseb on ute::-ine physiology resulting in decrements in the 
prc:Cuction of uteLir.e protein a::d glyce<;·:m associated with b:xly weight loss. 
Gevel"Jpn.ent of the J=::>eudopregna:-tt uterus is si-nilar to the situation in the preg
r:a:~t ::ni:nal in ter:rns of patterns of r.,ro;;estercne a:~c synU:esis of a specific pro
tein. 

!n pre:.;~nant rat?\ fecJ .<:inosc:b frcm c.sys 6 to 15 of gestation, a parallel 
effect •..1as .Jbservecl :..;ith placental l:"'rotein anc pla:::en~al glycogen concentratior._s 
decr-eased h 200, 25J and 301) p;::m test g:-oups. r:ose levels oE 150 pp:t and higher 
resul-:ed in statistically significant (f-~0 .05) d5.ctinished rr3ter:1al bo::]y ..,.;eight 
gain fer dajs 6-n and c.:~ys 6-15 cf <;e3t;;tion. ?.t eases cf 200 pp:n and hir;;her 
there was a si;Jnific.:mt decrease in the :1wnber of ccnceptuses per dam ·with none 
survi'l:l.n;J at 3':·0 ;?!?"7' dir.oseb . The percentage of fetal survival rate per litter 
at bi':t'1 •.Jas sigr.ifkantly reduced cit ccses cf EO r;pm and higher. Feta.l ~irth 

per litt8r (:;;) ,,ras signi:icantly ::-edJoed <.': cose levels of 200 pJ:nt and not 
c'eten:ned a:: the higher doses. A major rnalfor.rt::tio:t ·.>~as c..bserv2c at 200 :;:pm 
"'i-::h \,r;.:::;pbstic tail !:oc.aticn cccurri n; in S/S2 =:et:..~ses ex.::ni:o.ed •,;hich wz.s 2/6 
l.itt<?rs :33 .3%). This ananaly .,,as not c::ser.Jed ::1 the concurrent control or any 
<.~::,8e :.ev2Js of 150 ;;xn 0r less. 



In conc_1_usicn, these findings scggest that dinoseb's reproductive toxicity 
(decreased fetal survival at birth, decreased fetal weight) may be mediated 
through an effect on the uterine physiolcgy, i.e., the ability of the uterus 
toadequately support nornal fetal development. Ha,;aver, it. sh.ould ~ noted 
that the fetal effects are noted at higher doses ( > 150 to 200 ppm) in the pregnant 
animals as compared to uterine changes (decreased weight, glycogen ccntent) in the 
pseudopregnant rats which occur at lcwer doses (25, 50, 100 ppm). 

This study is classified as scientifically acceptable. As an an::Elary study 1 

it was not intended to rr€et any of the requirements for studies submitted for the 
registration of pesticides. · 
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HE.'THOC6: 

Animals { frcm Spartan Research Anima] s, Haslett, i'\ich.) were housed in groups 
of ten in :;.tainless--steel cages and allcrn1ed food and water ad lib. A 12-hr dark
light cycle v1as maintained(lights on at 8 a.m.}. PregMnt mice w'Cre obtained by 
daily pen breeding from 8 to 9 a.m. (one male/five females). Mice with vaginal 
plugs were identified as being at day 1 of gestation and were isolated into treat
ment groups. 

Dinoseb was administered to groups of pregnant mice either "throughout" organo
genesis'k(days 8-16 of gestation), ~luring early organogenesis (days l0-12), or during 
late organcgenesis {days 14-16)--see table below for treatment schedule.· The 
dinoseb doses ·.Jere selected as those expected by the investigators to produce: l) 
maternal toxicity, 2) r.o maternal toxicity and 3} no ernbryotoxic or teratogenic 
effect. Freshly prepared aqueous solutions of dinoseb and Dt"lP (dissolved in l N 
NaOH and titrated to ne;J.tral pH with 1 N-HCL) •.ver::a prepared in concer\trations such 
that lOml/kg l::ody •.vcigJ-.t gave the appropriate dose. Control animals received water. 

T!:eatment schedule: Dir:oseb 
Mortality of d~a:~dead/#treated followir~ 

OcY"-.>8 level IP injection SC injection Oral intubation 
(rng/kg/d~yl_ 

Days 10-12 

0 0/3 0/7 0/6 
10 0/11 0/7 
1:?..5 0/7 
15.8 0/7 
17.7 J/l!l 0/7 
18 ,8 5/ll 
20 4/4 0/8 
32 0/8 
50 6/8 
Days 14-16 

0 017 0/8 
10 0/3 
12.5 Q/7 
17.7 4/12 l/8 
20 0/14 
3?. 2/ll 
oays 8·-16 

0 0/5 
5 017 
10 0/8 
17.7 0/8 
20 1/8 
32 2/9 
---not included in test sc:.edule 



Caesarian section was perfo1~d on day 19 of gestation and the number and 
position of live, dead and resorbed fetuses were noted. Fetuses v;ere rerroved 
by severing the umbilical vessels with a cauterJ knife to prevent loss of fetal 
blood, dded on absorbent paper and weighed and the fetal crown-rump distance was 
n~asured with a vernier caliper. Individual fetuses '«ere examined for external 
anomalies, and each litter divLded into tv:o s~b-groups for fixation in Bouin's 
solution for 2 \<leeks or fixed in 95% ethanol and subsequently stained with Aliz
arin Red S. Tissues frcm the Bouin' s solution were sectioned by hand into 2-3 
m11 sections and examined under a dissecting microscope for :::oft-tissue anomalies 
by the rrethod of Wilson(l965}. Skeletons stained '-'lith Alizarin Red S were examined 
for skeletal anomalies. 

Statistical analysis of measured paraneters was by the analjsis of variance 
(completely rando11 design). TreaLment differences Here detected by the least 
significant difference test (Steel and Torrie, 1960). The level of significance 
was chosen as p<0.05. 

Cmm:nts on methods: 

The study was not designed to fulfill the reporting reCJ!ffiendations for a 
ter-cJ.tology study ;..·hich v1ould include the followirg: 

l. Justification for. the use of mice rather than rats or rabbits. 

2. The use of 20 pregnant mice at each dose level with the e>ral route of admini-
stration. 

3. Th8 subr<ission of individual d:1ta fer- c:dults and fetuses ir:cludir:g clinical 
s !.gns 1 bxl:f 1-1eights 1 fetal ancrnc-.1ies, fcxx1 consumpLon, etc. 

4. The sutmission of historical. data. 

5. Establishment of maternal toxicity such as weignt loss (hi~hest dose) with not 
rrore t..~n 10% :naterna1 deaths as recarmende-d by the 1978, 19B2 E?A Guidelines( it 
is reco~nized that the study was conducted in 1973 and that this is not a defi
ciency ba.sed on historical consiceration but on raL'1er on statt-of-the-science con-
siderations). 

6. Ccmple te identification of the test substance. 

RESULTS: 

l. I.P. Injection (methods table, t2.bles l, 2) 

The investigators reported that ip doses of 17.7-20 mg/day of clinoseb produced 
hyperthem,ia in the dains with sane maternal deaths (45%, 100% for days l0-12 organ
ogenesis at 18.8 and 20 mg/kg/day, respectively; 33~ for days 1~-16 organoge~esis 
at 17.7 rrg/kg/day). 'I'reatment dur-ing days 10-12 organcx;;e:~esis (table l) prc.juced 
a (:?.crease in the litter size and an increase in the nurr~r of resor.ptions (stati
sticaEy si';)nificant) at 17.7 rr~/kg/day but only a statistic:illy significant 
recuction in b'-le Ct:"C>t~n-rump length at the next higher dose( 13.8 r.g/kg/day} in vlhich 
th2re '•JaS slightly less than 50% survival of the da"1S. For days 14-16 of or~ano
JP':esls, a :k::se of 12.=. m;/k;v'cay (7/7 survival) pcxluced a 3li:r1t reduction in 
tn(: ~:,£::an r.u--:lte;::- of: fetuse:;jlittec( 10 .rs lZ/cor:t.) a::d a stati.stice.lly significant 

'3 i \ ... 



dose level 
(mg/k9/day) 
IP 
(days10-12) 
0 
10 
12.5 
15.8 
l7 .7 
18.8 
20.0 
{days14-16) 
0 
l2 .5 
17.7 
(daysS-16) 
5 

sc 
Tdays10-12) 
0 
10 
l7 "7 
(daysl4-16) 
'] 

10 
l7 .7 
(daysfl-16) 
0 
lO 
l7 .7 
Oral 
(days10-12) 
0 
70 
32 
so 
(daysl4-16) 
2U 
32 
(days8-16) 
20 
32 

Table 1: Fetal data 

# pregnant mice *implantationst/ number of fetal crown-~~ 

(treated/surv~vinQl_ if fetusest resorption~t !J.wtt(g) ler.gG1(c:)t 

8/8 
ll/11 
7/7 
7/7 

14/13 
ll/6 
4/0 

7/7 
7/7 

12/8 

7/7 

7/7 
7/7 
7/7 

8/8 
8/8 
8/.' 

5/5 
8/8 
8/8 

6/6 
8/8 
8/8 
8/2 

14/14 
11/9 

8/7 
'J/7 

13+1/13+1 
13"+1/12"+1 
13+"1/ll"+l 
12"+1/11"+1 
12"+0/ 8"+1 * 
13"+l/Ii+1 

-o;--=-

13+ 1/12·~ 1 
13"+1/10+2 
14~V (~)* 

12_-!:}/ll :::_1 

ll+l/11+1 
14+"1/13+1 
13~)/12:!::1 

13+0/12+0 
14"+1/li+l 
14~1/ 7""£.2* 

13+1/12+1 
14+"1/13"+0 
li£1/10:!) 

10+2/ 9+2 
n+vu+1 
14"+1/13+1 
13:£0/12£0 

13+0/ll-!--0 
12})/113::0 

14+1/l-1+1 
1i£l/ll£1 

3.5+1.3 
11.3"+4 .0 

8.1+2.4 
8.1=-2.7 

33.9+7.4* 
4.5+2.1 

8.7-r-LS 
36. 7+ll.l * 
71.:?.+ 11.6* 

8.8+3.2 

4.4+2.2 
S.2+3.0 

10.0+"5.4 

5.6+2 .4 
14.0"+6.4 
46.4+"15.3* 

6 .4+ l. 7 
7.2+2.8 

14 .0+7 .4 

4.7+3.3 
3 .5+"1.8 
4 .4"+1.3 
4 .0+4 .0 

8.0+2.7 
7.4+2.8 

3.1+2.1 
9.0+2.2 

1.357+.036 2.6+0 
1.334"+.026 2.6+0 
1.250+.047 2.5+0 
1.283"+.028 2.s+o 
1.060"+.036 2.5+0 
t.l3B"+.024 2.3+on 

1. 35S+ .030 2. 5"'1'"0 
1.169"+.036 2.5+1 
1.10l"+.040* 2.4+"0* 

1.270+.036 ~.6+0 

1.339+.032 2.E+O 
1.348"+.033 2.6+0 
1. 224::;:- .040 2. G+o 

1.373+.030 2.6+0 
1.309"+.041 2.6+0 
1.209"+.065* 2.s+ok 

1.304+.042 2.6+0 
1.3lS+.026 2.6+"0 
1.083"+.039 2.4+0~ 

1.315+.0~2 2.6+0 
1.296+.030 2.6+0 
1.325"+.026 2.6+0 
1.268+".039 2 .s+o 

1.261+.022 2.~+0 

1.214+.033 2.5~0 

1.296+.033 2.~+0 

1.2oi+.~s7 2.4+o·k 

rmea:l/1 i tter:::_SEN; '"significantly different fro-n controls (p<O. 05) 

j_;,c:.easc in the mrrn.cl:ler of resorptions ( 37%/litter;. Tt:.ere ·..;.::s a s':atisticr.::.ly 

siqnificant reduction in the me<m nurr0er of fetuses/litter, fet l '::xX.y 1.;eicr:t.:::, 

.C.cid cown-n,mp 1er:t]th for a dose of l7. 7 r.1t;J/kc;lday dinoseb a:: 1 -16 C~:JS o~;a:--.J
r;;enesis ( tc.ble 1, the nurnt>2r of resorptions ·.vas corrspondiry;;ly ncreas~d). 

0 :. 
') "'"' 
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No effects on any para::~eter ":as ohserved at 5 m;J/kg/day d.tring days 5-16 o= erg.: 

<;enesis. 

Table 2: Gross, soft-tiss;Je and skeletal aranalies fran i.p. injectior:(daysl0-1~ 

Dose(~/kg/day): 0 
# Litters: 8 

GR:lSS 
oligcdactyly 0 
imp2rforate anus 0 
acaudia 0 
mkrccaudia 0 
br::lchygr.ath ia 0 
arrelia 0 
micranelia 0 
op2n eyes 0 

SOFT TISSUE 
in~ern1.hydroceph. 14.5+9 .4 
hydr:onep!"lros is 5A+·s.4 
cleft palate 1.8"+1.8 
enlarged bladc;::;r 3 .IJ-:;::-2.4 
adY:ena1 ac;enesis -0 

S KSL~'7T'P.~L 
rit..:.:~;up-::~rn .. :mry. 

fused 
c>.bsent 

ster:n2brae: fused 

27.2-'12.2 

abse:-~t and/or 
not ossiEd. 

0 
(' 

0 
6.6+-4.3 

ve:::tebrae:f...tsed 0 
not oss ifd . 0 
at'.sent 0 

lon.g bon-:c;s absent 0 
or not ossified 

INCIDENCE a 
10.0 12.5 15.8 17.7 18.8 
ll 7 7 l3t 6 

0 1.3+1.3 0 35.9+9.8* 15.0+13.1 
0 0 2.9+2.9 l9.it8.7* 6. i+6.7 
0 0 2.9+2.9 17.5+7.7* 1.7+"1.7 
0 0 0- 25.3+8.0* 7 .8+6.5 
0 0 0 2.5+2.5 0-

0 0 0 16.3+8.7* 0 
(l 0 0 5.5+3.9 8.3+8.3 

3.6+3.0 1.1+1.1 8.3+5.9 0 0-

92.0+3.0* 97 .1+2.9* 55.9+11.5* 76.2+2.6" 20.5-5.5 
15 .6+4 .5 23 .4+.6 .3 18 .9+10 .2 31.6"+8.1 * 18 .5=5 .7 

1.3+1.3 0- 0 0 0 
0- 0 9.4+4.6 1.4+1.4 8 .2'-5 .3 
0 0 0 16.2+9.9 lo.o=to.o 

13.1->6.8 23 .4:+ 13 .6 20. 7+6 .l -26.0+8.9 24.7~5.3 

0 22 .1+9 .4 14 .3+14.3 54.5+11.6*37.2;13.9~ 
0 0- 0 12 .S·rl. 7 .. 0 
0 0 0 15.6+7.8* 0 

11.2+3 .6 19.7+7.2 34 .0+13.9 56.5+9.8"' 25.2-13.6 

0 4.4+2.9 2 .0+2.) 76.2+8.1" 37.2-13.?j 
0 0- 0 19.5+"8.8" 0 
0 0 7 .1+7 .l 30 .s+w .::* 0 
0 4.8+3.1 ;? .12:"7 .l 41 • 3+" lO • - * 13 • 3.,-9 • OJ 

t cnly 12 1 itte_rs __ e_X_ail'_,..i-ned f5r soft.--tissu<:: · an.:xr.a.!.ies; a v3lues are c~ .. :;: r:'€a:1 p::;r-( 

tagc res;;xmses/litter.:_SE~1; * si:;Jnificantly differer:t frorr. controls (;;<0 .05; 

The author only J;.:r:esented ancrnaly dat3. (table 2} for days 10-1.2 cf or;an::r

genesis. It was repor~')d t.ltat" •.. ~o grcss, soft-tissue cr: skeletal a:-cmal~es 
'der:e detected in foetuses from darrs given 5 mg/kg/day ip :hroughot:t •;estat:on C: 
8-16), nor in fr>etuses fran dams ~,;iven c.ny dose level on :;!estational days .:.4-16. 
Examination of table 2 indicates c dose-related increase in gross, sofr:-·tiss•_:e c 
skeletal anC!l'.aJies fr.CJ:\ ccses ;;:::mbistered at 10-12 days ,:)f or~.~,nose.•:esis. .::..:. 
the lowest dose tested( hl rrg/Ic~/ cay) 1 there was a significant ( p<O J;S) ir.:re:~sc 

in th<:: i:-tcidence of tte s:ft-tiss:.::! 2:1o.-::aly ir.te:::-nal l:ydrxephaL.1s ( ~CJ<>; ca.rrr 
survival). At a cose of l7.7 rrg/k;J/da:l (st.rrvival rate of 93%: 13/14> Utero; ·..;e'::'E 

nu..'l'Prcu2 significant. r;;:::-oss ( cE;os:>.ctyly, imperforate am:s, acaudia, 'Ticro':au :t .. c 
2rrelia) , soft-tissuE (; nt ~c;1aJ i"Jyr:r.oce;::;J-,c.lus 1 hyjronephr~sis) and skele':::a.l' ft.:Se 

:~nd 38se:-:t , fuse<'Va:::sent cr mt ossified sterr.ebrae, ft:sed/ r.ot cssif:e-:5/ 
at-Gent 1:ertebra'2, o.'ld ::~bs:;nt or net ossified long tones) findir.gs, -::-tese effect 
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...ere considerably dirdnished in the next highet:" dcse ( 18.8 mg/kg/daf) where da!:! 
sun"ival ~•as considerably less( survival rate of 55%:6/11). 

Tab~e 3: Skeletal ancmalies frcm sub,.;ut~ne·::;us ( s.c.) or oral intutation of dinoseb 
d~;;j~·i?Jenesis . 

------INCIDENCE (mean percentage response/lit ter+SE:-1)-------
Sternebrae Vertebrae 

r:cse ~ ltrs Ribs !Absent or I T I 
~/kg/da?) exa:nd. l~rnnn::y_ Fuse~f not ossifd. Fused Superw£Y_ Fused Absent 

SC{eays10-l2)a 

0 
lO 
17 .' 

'·::'!::;~·sl4-16) 

c 
lO 
!7."' 

{ da:;-s8-16 ' 
c 
lO 
17.-; 

Or"l::. 

"' " 

7 
7 
7 

8 
8 
5 

5 
8 
8 

lt!:"S 
examj, ---.--

( caysl0-1:) o 
C: 6 
20 8 
32 8 
50 2 

1day314-lC) 
':0 
ki..l 14 
32 9 

(jays8-l6) 
20 7 
32 7 

26.1+10.2 
14.3+"ll.7 
39.0+"8.8 

20.5+10.8 
7.2:}4.8 

19.4+"9.8 

2s .o-:-9 .9 
44.1+12.0 
88 .4+6 .6i" 

0 2.4+2.4 
4.7+4.7 22.8+"8.4 

33.0+"10.7*35.6+15.0* 

0 16.0+5.2 
0 11.6+6.0 
0 3l.i+"9 .5 

0 2.8+2.8 
0 16.4+5.0 

8.8+4.4 39.5+6.6* 

0 
0 

2.-1+2.4 

0 
0 
0 

0 
0 

6.6+4.3 

Ribs Sternebra;:; 

o· 
0 

0 
0 

0 
0 

6.0+4.0 50.3+9.8*2.9+2.9 

0 0 0 
1.6+ 1.6 2.5+2.5 0 

·-o 0 0 

0 0 0 
8.0+6.2 0 0 

26.2+"11.8*7.1+5.4 0 

-------~------·-

Ve!:"tebrac 
S'JCernu,ner-arv At~,ent or net. osdfir:d. Su: . .::: r n:.:r.en:n:y 

- '---=---·-----·--· "--·- ·-------

19.0+16.4 16.7-1-16.7 0 
28 .8+11.8 16.5+7.1 2.5+2.5 

6 .i+4 .4 3.5+3.5 0 
7 .0+7 .o 7.0+7.0 0 

7.4+1.8 13.2+5.: 0 
26 .9+9 .0 40.8+10 .2" 0 

65.0-'-10.3* 15.9+4.6 5.6+2.7 
92 .I+S .6 1' 21.1+"11.5 4:.: .o:::-u .7* 

a d:::r> of gestation c:1 which treatment was given; * significantly different frm 
co~1t~ols {p<l) .05) 

2. SC Injection (tables 1, 3) 

I"r.er-'" ·.:as essentially 100% dam survival at tr.~ coses administe:::-ed s.c. in the 
r.:.ic'=( tabl"' 1 i. No fetal effects (decreased fetal survival, fetal b::>Cy •<Its., changes 
~n ::.:-·_;.:r:-·.cur~.p lt=.r:.gtr.s l ·.-"ere sec,, fo:c either 10 or l7. 7 rrq/kg/cay dcs2s of di.:-toseb 
c.:!!:t~:t!.s•~e:-2:: s.2. at days 10-12 gestation. Stath:::.ically si•;JLifica"lt inc::-2ases in 
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in fetal toxicity were pro~uced at 17.7 mg/kg/day for days 14-16 gestation 
(increasej resor:ptions, decreased fetal body weights and crovm-rurnp length) and 
days 8-16 gestation {crown-rump length). 

sc injection of dinoseb was reported by the author to produce a statistically 
significa~t increase in cleft palate only at 17.7 mgjkg/day on days 14-16 of 
organogenesis (10 .6:!::.6.8%:mea.'"' %response/litter). 

At 11 rrg/kg/day an increase (not statistically significant) in absent or not 
ossified sternebrae {days l0-12; days 8-16) and possibly S'..l~rnwnerary ribs (days 
B-Hi) was produced. At a 17.7 m;::J/kg/day s.c. injection dosage statistically 
signifi~~t increases in anomalies ~ere observed when administered at days lG-12 
{fused riJS, absent cr not ossified sternebrae and fused vertebrae) and days 8-16 
gestation (supernu.'Terary r:.bs, absent or not ossified sternebrae and su~rnumerarf 
vertebr-ae) but not during w .. .tys 14-11) gestation. 

3. Oral Int•Jbaticn (tables L 3) 

1-!ate::-nal toxicity (rrorta.lity) ·.;as observed at 20 n-r;J/kg/c.lay (7/8 da111s) ad
ministered during 8-16 days gestation, 32 mg/kg/day {9/ll, 7/9 oams, respectively) 
during 14-16 and 8-16 days gest .. atio:t and 50 :rg/kg/day (administered only at days 
10-12) (table 1). A statistically significant decrease in the crown-rump length 
for the 32 rrg/kg/cay dosage given a:. 8-16 days organogenesis was the only embryo
toxicity r.e~orted. 

No gross or soft-tiss..:e anana.Ees .,.;ere reported by the author:-. No anomalies 
,;ere pr.od1ced at any c0se :..evel (20, 32, 50 ;:rg/kg/day) .witn ad.rninistratior. durin<; 
days 10-12 <;estation. A s::gnifican::. increase in absent or not ossified stE:.cnebrae 
·.;a~; obsened follcwin;; ac'in:..nistratir,n during days 14-16 of orga:lO;JAnesis, while a 
ctos,:;--r~lateci increase (sta:.i.sticalJ.y si.gnifican\..) occurred a.t 20 and 32 reg/kg/day 
cosages fJr supdrnu.merary ri:ts a:-td at 32 mg/l<g/day for supernUlTl&rarJ vertehr:ae 
during clays 3-16 c[ t.:;estat:c:J. 

-1, D1~P ( ip or oral) Adr::1in:strat :on 

!X:lse levels (10, 17.7=ip; 32 ?c:-,d 50=oral; molar equivalents) equivalent to 
th?. hight;;.st doses of dinr::tse!J used !"~:oduced evert toxic signs (hY!..:erexcitability 
and hyper-:1-)er:nia) but ·.-~er:e not repcrted lethal. :-.:o r<-:orpholcgical defects vJer:c 
rep:.n:-ted although there '<lc~ a st3t is::i.cally significant dec:ce:Jse in mean fetal_ 
!x:dy weig':lts ( 1.409+ .036 ;~.'::ont.; 1.307-:- .03Bg) ani fetal cro .. w-nrnp length 
{2.7~0 Cffi/ccnt.; 2.6+0cm) =t a dose of l3.6(= to 17.7 oinoseb) mg/Kg/day for D~P 
given ip. 

Unde:: the cor:ditions of this bioassay, dinoseb, via ip injection during 10-
12 day·s c: gestation, procLced dose-related developmental toxic effects for 
ext9::T~al, soft--tissue an<:: ::~elel?,l ancr.~alies. This toxidty a;;>pears relative to 
::he prodt.:::::::ticn of embryoto:d.ci ty I i.e., increased fetal resor.ptions and decreased 
:etal ::X.:>Cf weight. At ::r_e ::.c~·est ccse tested(lO r:gjkg/day), there was a signi:':i
can:. (p<0.05) increase in :..1-:e :i.ncid::::nce of t.'!e soft-tissue ananaly internal · 
'·1ycroceph3lt:s ( lOC% c'am su::-Ji·1alJ • ;>,t a dos-= of 17.7 rrq/kg/day there were nu.m
en:>.::; :oi~lifi..cc.'1t ext.er;1al (c;_;_igx'.c.:tyly, irr.;:>er~orate ar,us, acaudia .. microcaudia, 
2mcl.. ia), ·~vft-tiss·_le ~ inte:n.s.l.. hjcr::ce!:;h.3lus, hydL"onephrosis) and skeletal( L1sed 
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and absent ribs, fused/3bsent or not ossified sternebrae, fused/not ossified/ 
at.ser vert.;:!Jr.ae, and ~ent or not ossifiec long tones) ananalies. These effects 
;.-ere considera::>ly diminisb:>rl .. n the next higher dose { 18 .8mg/kg/day) ·.vhere dams 
survival was considerably J su~ival rate of 55%:6/ll). The author reported 
that" ••• No gross, soft-tiss~c or skeletal ar£Xnalies ~~re.detected in foetuses 
fran darns given 5 ~/'J<g/day ip throughout ';)'?Station {day 8-16), nor in foetuses 
fran dams given any dose level on <;estational days U-16." 

Route of administration appears to be critical ::o the production of these 
defects since subcutaneous injection or oral intubation of dinoseb did not result 
in the rrore serere,. clearly terata effects such as a::::audia or imperforate anus 
observed with ip injection. The authors did report that sc injection produced a 
statistically significant increase in cleft palate only at 17.7 mg/kg/day on days 
14-16 of organ-::ge:1esis ; lO .6+6 .8%: mean "res;x:mse/li:.tec) • ~Jo severe terata were 
r-eported for oral inr.ub.:ltion-:- Sc injectio'1 and oral intubation also apr_::eared to 
be less toxk t.as2d on ::he maternal toxicit:,- ots.e~ve:L 

sc injection resul-:ed in an increase iz abs-ent ::Jr. not ossified stecn~brac at 
10 rcq/kg/day (days W-12; days 8-16} and V~-sib2..y SU??t1ume::-ary ribs (days 8-16), 
At a 17.7 rng/kg/day s .c. injection dosage, statistic~lly significant increases in 
ancmalies were ol::served at days 10-12 (fusee ribs, absent or not ossified sternebr-ae 
and fused vertebrae) and days 8-16 gestatioc ( s;;pernurrerart ribs, absent or not 
ossified sternebrae and supernumerary verte:rae) but not during days l4-16 gestation. 

The effects oE oral intubation were re::.atS..-e::ly :Jilder ·.vith no ancmalies being 
projuced at any dose le•.rel (20, 32, 50 m;;/ky'day) ·,..,i:.h administration during days 
10-12 gestation. ,::;. significant increase in :::.bsent or r.ot ossified sternebne was 
o!~_;erved v1ith oral. a::::-ni:Jistraticn dJring da;-s ::~-16 of organoger.esis, while a. 
~:os1~-r2laled ircer:;a.se (.:;t.::tistically significai:':) ocr.J.cred at 20 and 32 rrg/<g/day 
:losages for supernt:twr.ary ribs and at 32 r:.-:;/';<g/G.ay br. supernumen.ry vertebrae 
r:urin{] da'JS 8-:6 ,Jf f;CS ~3tion. D?.creased c-r ::.eP.;th 'lias observed only at 32 
n,;/~g/day. 

c:·JP ·-:as :-:at reported to prcx:luce any te!3tC(_:;>enic effects at doses equimolar 
to dinoseb. The a:.:thor suggests that the c.c:ive ter.a:o;;enic constituent of dinoseb 
is not the k2r;::nt struc:ure. 

In SUITf!'8.!:-"j, ti".e rOJte of acministratior, ap:;:;ears to be critical t::J the produc
t.ion c-t terc.to:;eni.c :::.>.!::" emxyotoxic effects .si:-10~ sub:::.1t:meous injection m· or-al 
intubation of dinose!:> C:~d not result in the :rore s:ev,::re, cleadv tet'ata effects 
such as acaudia or inperforate anus o!:::servec .,.,.iw.'l ip injection·.-

A l\lOEL can not be est.::1blished vJith c.rrJ c::>nficenr.::e due to the small nurn.')';r 
of animals tes::.ed. As disc!..lssed ur:,:Jer th~ r:etJ.o:J.s section this study \vas not 
designed for regulatory purpose::; and is cesi:.:;natec as Core Supplementay data. 
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t1ETHODS: 

I$ts ~Jere fed ad libitt.rrn with supplemental feedings of lettuce. Water was 
available at all times. The day when sperm ¥/as obser'.red in the vaginal smea:- was 
designated as day 0 of pregnancy. Terato;:;enic doses of the test canpounds , .. ;ere 
administered at 10 ~M on day 9 or 10 of gestation. 

T'Nenty-four hours after day 9 injection, or four nours after day 10 injection, 
the embryos v.'ere recovered for culture follO\.,ing the d~ssec'::.ion n-etJ'-lod of New and 
Coppola ( '77). ,An attempt \vas made to c11lture ten ewbr;os from each litter {ex
cept only seven frcm day 10 controls). Scme litters, however, had ~ewer than ten 
er-..br'JOS, and saTe e:nbryos were damaged or lost prior to culture. Usually, 
therefore, fe'N-e r tl:an ten embryos •1ere actually placed in culture. Embryos placed 
in culture were dorsiflexed, had five to nine somites, a beati~ heart, and an 
open neur-al tube. The culture medium con.sisted of 50% ~~aynnuth' s medium (GIBCO) 
arrl 50% fetal calf senrrn (GIBCO) supplerr.ented v1ith 5,000 units/liter penicillin 
ard 5,000 units/liter streptcrnycin. A si'!gle embryo was placed in a 10-mJ. screw
cap plastic test tt.:be containing 1.5 ml of medium. Each test tube Has gassed with 
a mixture of 10% 02, 5% C02, and 85% N, and placed on a rotator and rotated c..t 30-
40 Qll in an incubator at 37° C. At 12, 24, and 36 hours i:-t culture, the 02 con
centration was increased to 20%, 50%, and 80%, respectively, with N concomitantly 
decreased and C02 rzintained constant. Cultivation was ter.ninated at 24 or ~2 hcurs 
ar.d the de•;eloprent of the embryos e\laluated. 

After 24 hours in culture, b;o thirds of the emb::yos •,;et-e recO\:ered for 
ex:1minaticn. The remaining one third was transferred to fresh media ar:d allcwed 
tc continue in cultivation until 42 hoors. Recovered embr'J:lS •,.;ere exarr1ined for 
rctation of the ('tT\l:>:yonic axis, hea::t rate, estahlish:T'ent of the visceral yolk 
sc.c c·~rc;1latian , S·:mi.te number, growth of the limb buds, dosu;.-e of the-neural 
t::be, and C:evelopment of the allantois and ar:'nion. T'1e res•Jlts ~,o;eJ:e analyzed 
:J~·· tl".e StuCen~ l s t-':est. 

Ccmnents en methods: 

At the present time, guidelines for evaluat.inc] in vitro teratcgenic ass:':l.ys 
are r.ot available in the Agency, and, hence, a core classification couid not be 
ass] to this st:1dy, Scientifically, this study is acce_?table. HO\·.-ever, it 
should be ,,otGd thct this study cannot be used to fulfill t.~e regulatory reql.:ire
~~ents for a teratokYJY study. 

ss 
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Ern::n.yo s:.tn.ival in culture/ embryonic development at 24 hours in culture 

[Suniv.::l] 

control sa 

dinoseb 

# fregnar,t rats 
trea:ed 
-~2 day 10 

41 41 

5 6 

if emLYyOS 
placed in culture 
. da~ day 10 

3B5 271 

38 46 

survivors at 24 
hour3b ( %) 

dayj_ day 10 

86+10 

92+4 96+3 

a p:x:>le::! contr:ol values frcrn alr experi.rrents; u embryos alive at 24 Yi:Ciurs-arir:r-·
contine<?d in cul~ure '>'.'ere still alive at 42 hours, when the experiment was ter

minated 

[embryonic ceve lJrxrent at 2-1 hours in cJlturel 
!::'c:ated er:1:::r1- clo.sed neural anterior lir11b no. of scmites 
onic axis (%} tutes ( %) buds (%} present 
cia:t 9 cc.·.r 10 ~"!~~ d3y w ca.L2_ c<:y_l_Q__ ~ 9 dav 10 --- --~·~- ·-

cor,trols 96+4 95-5 ~8+5 9?+5 61+17 71+15 18+1.0 19+0 .8 

dinoseb 74""7* 86-S* 75+8>'< 6?+8* 52+10 73+9 18+0.7 20+0.5 

Tte auth:n:-s n( :::sc tr.at sii1Ct? two t:1ir~s of the r.:r:UJ,·yos v.'l?re ev.,.rninP.d at 24 

h:.:u~:;, ::here 're>_,;, c"'·~c::1 tJO fc:,.• e.•bryos leE:: at -!2 he>UG3 for CJ meanirqL1l an.':.ly-

Ti1e s·..~:::-·::s3l o: r:.t srrJ::r;-::s :;:reated at do:.~· 9 or day 10 of ge:sta.t 1011 :w'as C'.:r.;

p3rable to the c .. ::mtr;Jl er.br:ycs. E:<a..'T'irL;>ticn of tLe cultt.:red -.:•rn!Jryos at 2~ h·::Jurs 

incic::1t2d tha:. di.nose!: si-::;nificantly irL'1ibited t."le rotation of the er.1.'xyonic axi:, 

whe:1 ad.--;inisterej at b.)tr, day 9 and 10 of gestation. The authors noted that 

dinoseb stj 11 ap:Jea;ced to be intijitory at 42 hcurs of cultur'2. In additio:1, 

dicossb signi:i.wnt:::' :::!elaycd t.he closu:ce ot the neural tuoo in the ernbrJOS \·the:~ 

br:?y <.vere exposej c.:: either 9 or 10 of gestation. No effect on the anteri':lr 

.Limb bJ<i fo!::'•naticm or 0:1 the nun'.b::r of sornit<?s present ·..;3s noted. 

The auchar 10ted th2t ot·servations made on heart rate, establish..rnent of t.':e 

yolt: sac cixc1la':ic:>, anc tt:e ec..relopme:-~t of the alJantois and arnnion did not 

indicat-:: a"ly sonsis::er:t f3.ttern o£ effe.::t for any comp::.und studied, includin] 

diDOS·? b. 

It is co:1::::bce~ tnat dir.::J£cb aemin£stration i .p. to pregnant rats at 

day 9 o-:: 10 o: g':'stati:::n (10 m;;/k;;) will induce significant inhibition in the 

dev~lopnenl: o~ t_::-,e '::'-·.::c-yclic axis and neural tube closure in cult·Jred embrjos. 

1his ab:li::y :o ?ro.:;_:ce "terat::>;e.'lic" eEfec:.s is consonant with its ef:fects 

in ·::-..'o. T'·,L; i::; e; .::<::-e:::1ir:.;: test and, as nc':er.i in thd wethods sc:ctie>n, i::; ~:c~ 

aGeg_~at::: fer. ':."e~;Jlc.~~r--':~; r2qc_rern::;;,_s ~ 

8) 
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HETHOOS: 

Tirred-pregnant rats were obtained en day 2 of gestation. The rats received ip 
injections of dinoseb {dissolved in l N ~aCd and titrated to pH 7.-! with 1 N HCl) 
on gestational days 10-12 and saline (central) in 5 ml volume per :<g body weight. 
Litters were normalized to 5 males and 5 females on day 1 postpartrrn. Experiments 
~~re conducted with offspring at 21 days oF gestation or at 1, 7, or 42 days post
partum. 

Fetuses used at 21 days of gestaticn v.-ere removed by caesaria1 section. 
Numbers and positions of live, dead, and resorbed fetuses were recxCed. Fetuses 
\vere weighed, measured for crown-r..rrnp length with a vernier caliper, sexed, and 
examined under a dissecting mic!.'oscope for external ancma~ies. Offspring •;ere 
also exa~ined uncer·a dissecting microscopic for visceral anomalies at gestation 
day 21 (at least 6 litters from the 0, 6.3, 8.0 and 9.0 mg/kg/day treatment groups) 
as well as at 1, 7, and 42 days post~1rtum (at least 8 a~imals per age in the 0, 
8.0, and 9.0 rrg/kg/day treatment groups). Tissues from offspring ::tt 21 daj'S of 
gestati0:1 (liver, kidney, uro::ter-, heart, er.d lun<;;) and at 1 and 42 days J;:OStpartum 
(liver, i<idney, and ureter) wer-e used fer histological ex:;uninations. Scln;?lo:;s 
(obtained from at least 3 animals pee a~e in the 0, 8.0, and 9.0 rng/kg/day treat
ment groups) were fixed in 10% ~uffered Eo1~lin. After :ixation, these were em
bedded in paraffin, sectioned a~ 5 urn, and stained with hematoxylin and eosin. 

Rer~l fur.ction of rats treated prer~tally with dinoseb (0 or 3.0 ~/k~/day) 
·.vas clete!.>nined l::cth in vivo ar.d in vitro. Organic ion transport C::ipaci ty •,.as 
quantified as the ability of rer:al corti<::al slices to accumulate a represer.tative 
anion, P:\.~, and c:.tion, (i-methy::-nicotir.3Ini~e (~"7'N) by the methoC. :)f Cross and 
T-'lggart ( 1950). ?ostnatal rena=. fJnctic:1 ws.s also assessed by qua.1tif:ying the 
clearance of inulin and P.:.H, th·:: BU0l, an::! t:-~e maximal urine osno1ality. 

Dat3 ,,_,ere amlyzed stat;st~cally !:;y aralysis of variance, CC!T!?letely r:andcn 
c.::sign. Tr.eatrnent:. diffe:::-ences :.·era dete;::ted by t.'1e least significance diHerence 
test (St<.'el and Torrie, 1960), The 0.05 level of probability was .!Sed as L'1e 
criterion of significance. 

Corrments 

This study, 0btair:ed frc:x·n t.he cpen literature, is intended as a te!"atc.Lc:gy 
screening techniqJe and, at the pr-esent tir.e, is useful or.ly as a 1CJalitar:ive 
lndicatoc-~teratcgenicity. The test syste:n has not !::>een adequate::y 'ldlidated to 
allow it's use for regulato~J purp~ses. 

RESULTS: 

In a range-finding st~dy i.9. ad:niGistration of dinoseb (0, 6.3, 8.0, 9.0, 
11.2, 12.5 and 15.8 mg/Kg.d) on day 10-12 of gestation r-esulted in 100% mortality 
at doses of 11.2 ;ng/k.g/d and greater- ·fiit:"lin 1 '.-leek of tr-eat.rnent . ...,i;:h so-re rror-tality 
(3/16=20%) at 9.0 wg/kg/d. 
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Table 1: Resorption rate and size of fetuses from pregnant ratsa 

resorbed or dead fetal body 
~ live fetuses __ (-'-%'-') _____ \''eight (g) 

13+1 5.8+2.3 5.82+.08 
u+1 8.6+3.7 5 .91+.10 
1ij:.1 4.9+1.5 - b 5.44+.06 
u+1 7.1+2.2 4 .96+.o7b 

fetal crown-· rump 
_length (an) 

3.9+.1 
3.9+.1 
3.9+.1 
3 .4'4:.2b 

a values a~e the mean per litter+S~1 for at Ieasr-6 litt~rs, r3ts killed at 
day 21; b significantly different from control value, p<'J .05 

Table 2: p,od\J weight, liver weight/body weight ratio, ard kidney ·,1eight/body 
weight ratioa (female~p_u~p_s~) ________________________________ __ 

dcse <rr:..J51dl age(d) body weight (g) liver wt/l::wt (xlJO} kidr.ey wtjtr.-~t{x100) 

0.0 l 6.7~.1 5.48+.15 0.91+.02 
9.0 l - b 5.9+.2 5 .63+.21 0 .93+.02 

0.0 7 15.6+.4 2.97+.04 1.10+.02 
9.0 7 13 .8+.6b 3 .10+.09 1.16"+.03 

0.0 42c 143.5+9.1 4.58+.23 0.93+.03 
9.0 42c 139.4+7. 7 5 .04"+.18 o.9s+.o5 

Cfv3.lee-s-ar.: m·~ans-~Slil fora:: 1cast-8 fe:ni:i1erats;-n- significantly diffe.rerttrm 
central valt:e, p<0.05; cvalues are for· females, txxiy ·.vei:;hts \-.'ere 171.8+12.'1 
ar.d 17-.i.9+l8.6 fm· control and dinose~.r-treated rr.ale rats, rest=.:;ctivcly-

iJiroseb aeministntion (see Table 1 aoove) did not ::-esult in any increase in 
u~e per cent resorbed or. dead fetuses at dosage levels of 6.3, 8.0 and 9.0 rrg/k;J/d 
but did pt·oduce a significant decrease in rr.2an L~tal toey ·,·;ei<;;hts ( p<O .05) at be 

t~o;o hi.g~.8r doses as •..;ell as a decrease at the highest dose (9 .0 my/kg/d) i:1 the 
rne1n fet'1l cro~m-rurnp lengt..'l (p<O.OS). 

_:>,C:;inist.ration of 9.0 rry/kg/d of dinoscb (see Ta!::>le 2 aoove) Sir;Jnificantly 
di::~inis!·.ed fer.1ale pup b::xly -..,eights at 1 and 7 days postpartum (p<O .05) but this 
\·,.eight reduction was not ott.::erved by 42 days postpartum. c\o ::igr>ificant e.tfect of 
dinoseb a&tinistration during gestation "'as observed for either liver ·..;eis;ht- or
k:dney '<i'elght-to b:xly •.veight ratios at any day after birth. P.owevcr, hepatic 
ar:d kidney histopatholcgic chan<Jes were repoi:ted for the 8 .0 a:~d 9 .0 m::J/kg/d 
dcses. In the liver, fetuses (near term) had cell vacuolatior.s that displaced 
tr.e nucleus and most of the cytoplasm v>hile livers of pups at 42 days postpartUJ-:J. 
·.vere also vacuolated and necrotic. Other effects included disruption of l:epato
Cjtes, absence of nuclei, pyknotic or kat:yorrhetic nuclei, and cellula!:' s·,.,'ellin;:J 
\•lith les-ions most extensive at the pedphery of the lotules. J'='o:c the kidneys, 
a;::f:)roxirately 40% of near-terw fetuses at the sane dosages had dilated renal t:'xlves 
ard/cr ~:r2ters upon gross excunination, Histological ex2.:ni natio'1 cevealed dilation 
o: tl:e renal pelvis and tubules (j)articularly distal tub.1les and collecti!Y] 
dc-:::ts) , ;?revalence of rreser.cl"'.yma1 tissue, and vacuola.tic:-t of t''1e transi ticna1 9 2 
c"'itf<'::leliL·..n or ureters (r.ea?::-ter:~ anc l d3y-·olc rats). TLe 2" . .1thors repor::ed 



Taole 3: acc..u:,ulation of PA:1 and 1\!'lN by renal cortical slices (pre-natal 
treat.'Tl2nt ·.ri th dinoseb)a 

----~~------------,~--~----,~--~~--------------slice-to-medium ratio 
dose ( ~/kc;. d l age {d) PAH NMN 

0.0 1 3.49+.46 2.93+.31 
9.0 1 2 .85"+.52 2. 70+".43 

0.0 42b 9 .61+1.34 6 .15+.84 
9.0 42b 8 .98"+1.19 6 .06+".45 

a values are r.eans+5Ei"1 for 8 anirnafS;15ilalues are for male rats 

that the incice[ce and severity cf lesions in kidneys and ureters decreased AiL". 
age. 

Pre-r.at:al treat..-r.ent with dinoseb (see Table 3 above) had no effect on t'le 
accumul3.ti::ln of PAP. or !'2':1"1 by renal cortical slices from tissues of animals at 
day l cr eay 42 QOStpartum. The clearance of inulin (measure of the glomerular 
filtration rate) and PAH (a measure of the effective renal plasma flew) fran day 
42 post-partum nales was not affected ty Cinoseb administration. Na and K(uEcy'h) 
excretion, urine osn"Jlality (:rOsnikg H20) and urine flow (ml/hi in nor.:npenic and 
hydrope:-tic ( 48 I-.r 'ilater eeprivation, sc injection of ADH) 42 day post-partum fe
rr.ales ·,;as not a:fected by dinoseb administration (pre-natal). The authors also 
reportej t'lat Bl"N ceter.ninations in the 42-day-old females were not affected by 
dinoseb. 

Pr=-ra':al e:imini~trction ( i.;>./3 .0 ar:d 9.0 m::J/q/dRy) c,[ dinosel::l (day 10--12 
o: t,;est:tti::>:-:) !:"E;;ult'?C in t.::.:= ocurrence cf fX)St-partum effects incbdir.g decn::asec 

fetal b::dy t~'eigtr:s \clay :!_, 7 but not at Ccy 42) t a decrease at the hig::est ::bse 
(:1.0 rrz;lkg/d) i:-: tr.e r.ean fetal c:own-r..:mr: ler.gth (p<O.OS) in near:--teo fetuses 
(day 21), 3:-:d he~atic and kidney jross anc histolo;jical changes. In the liver, 
fetuses ( n:=ac te::n) had cell vact:~laticns that displaced the nucleus ar;d nnst of 
the cyt~pl3s::~ ;.,f:i.le live~-s of pur-s at 42 cays postpartum were also vac:Jolatej ar,d 
l~e:croli::. Other effects included disruption of hepatocyt.:=s, absence of nuclei, 
pyknotic: cr kaLJ.'Jrr:-tetic nuclei, 3nd celh:l3r s· ... t:lling wi.th lesions rrnst extensive 
at the ?eri:?hery o.;' tr.e lobules. For the kidneys, approxLrnatcly 40% of neor:-term 
fetuses at the 53m2 dosa•;es had d~lated renal pelves and/or ur:eters upon gross 
exMlina-:icn. a:stclogical e:.::m1ir:'1tion re•:ealed dilation of the r:enal pelvis anj 
tubules <rarticdarly dista~ tubt:les and collecting ducts), prevalence of mesenchymal 
tissue, a0..:i vacwlc:tion of the tr:msitionc:l epithelelium of ur:et.ers (near-teem and 
1 day-o2.d rats). Tr,e incidence a:-,d severity of lesions in kidneys and ureters 
cecr:eas-::d -..;i th C!Je ( 4 2 days) • 

Th:.s s:-.udy is classified as ~C2_re S~1prlen~entary since it ·..,as intended as a 
Leratol:.:gy scres1ir.<.1 tc:d:nique ar:j is not acc;;-:ptable for regulatory requirerrents. 
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NETHOCB: 

Nulliparous mice (2.9--33g) were used in the toxicity stldies, while pr~m~
parous animals received on day 2 of pregnancy( the morning cE confirmation of the 
presence of a vaginal plug bei:1g day l) were used in the t~r:-atC:lcqy studies. 
Animals Here received in w-eekly blocks during the course of the exp::;riment, ·.vith 
each block representing the conplete toxi,:::ity or teratology of a particular compound. 
Each block contained an apprq::riate concurrent control. \-Jithin a bloc;.;., animals 
vrere randcrnly assi.;ned to cne of the o'lailable treat.nent gDups. 

Canpounds were admi~ister~ orally (intubations) as sclutiors in corn oil. 
Intubation volumes ~-ere 0.5 mliT-ouse. 

For toxicity stucies, ini':ial eases selected ·<~ere basej on t.'le acute LD50 
values fran u-.e literatu:::-e or ::rem extra;;:olation of su!::>-chr:.cnic toxicity studies 
cone in the investigators' lab. fh·e groups of ten animals eac~ were assigr.ed to 
cose groups bracketing t:.e anticipated LDSO value. A.'1imals wee=: obser;cd fer 
ceath and other signs of toxicity for- 10 days folJ.().oJir.g dosing. Probit analysis 
v.•as used to calculate a cose t.'l.at wculd ir.<.iuce a low degr-ee of maternal letl:ali ty 
(the predicted LDlO) and one bat ·.-Jeuld induc..-e a rrode~ate d=gree of ;;eternal 
lethality (LD40J for- use in th2 teratology studies. 

On day 8 of gestatior:, primi;?arous females wer-e -...-eighej ar.d dosed with eithcr
t!le vehicle ( 20 anil"a:!.s) oc a ::':ose t.'lat ir.duced a low ce;w::e of rraternal let!lali ty 
(20 animalsl or a n::x::era::e ceq.:.-ee of lethality (-!0 ani.;-:-als) . .?-_ii:nals ;,-ere killed 
en day 18 of gestation, ":he ut-::rus v;as rer.oved and ·.veighed. r1a-:Ernal ;.;ei·,Jht was 
calculate(; as tr.e difference b=t·.veen tte overall '..Jeighc. gai:-t dur-ing pr-egnane] and 
t.'le gravid uterJs '<Ieight. The :etu~cs ·..;ere rem.wec frcm tr;; GL:?rJs, blotted ard 
· . .,ei.:;l-:ed dS 3 ';)rcup, ehc\n::-.ed f::l:' (;rcss :na.:!.for::•at ior:s, and civicec: e-:;:ually fat: Lx-
3tion in eirJ:er a soluticn of ~'5 for:naldehyde, 5% glac:al c::eti<:.~ acid, and 70% 
alcohol or in 70% al::ohol alan~. Tt~ brr.-er ·-;er:e r.ecropsiej, ·.-.":'Jile the latt"'r 
• . .:ere st3ir.ed -..,.i ':J1 al.iz0r::: rec S ar:c exa!nined hr skeletal :;bn:::c:".a:i) tie:s and 
t:'.:lturi ty. .4.r:nuniun sd.f _ce st::tining of the uteri fco-a api:)c.:-entJ.y nr:n-pregnant 
f>?rP.c.les w:1s r.ot dcr.e, ar.::l it is pcssilJle that resorpticr:s c: er.::.ire litters that 
CCCJt-red s:.ortl~.r after trea::re:t :rc:>y hc.ve been ovedo::;t:ed. Ho,;e\·er, the inv;:!st:i
g~ltors noted thc,t t:tis particu.::;ar res?Jnse v1culd have r.Janif-:st itself in t~e % 
of tn~atec fe:.~ales •-;h:ich sw:vi;ed to tl':e schec:uled sacr-ifi0e t:-.at 'IIE:re "non-

The litter. was rega::-ced as the fur.danental unit of corr:;Jari::;c'1 :n statistical 
pr·ocedur-es. for ccntinuOl:S va:-iables, analysis of variance prcr::edures available 
in the Statistic:>l .?-.r:alysis s:r·s"cem v.>ere used to cetect overall ":reat.Tent effects; 
l::ost hoc t-tests were used to c:::::inpare ir.di'liCual treat.:-ent .;JTOc:_;:>s •.#.en there was a 
si·:Jnificant F value in ti·,e c.na-:.ysis of variance (_~:OVA}. 
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Table 1: maternal E:_~fects _at lad and mc'-'erate2y t0xic dose _le·.•els 

dose ;; if(%) ~(%) ;!(%} initial maternal 
(:::-.:-;/!r~ql treat<:_(i_ maternal deaths whole litter viable maternal weiaht 

resorr>_tions littersa ~.(g)b gai~(~lb 

0 
25 
33 

15 
20 
·iO 

0(0) 
0(0) 
2(5) 

0(0) 
0(0) 
1( 3) 

12{80} 
17(85) 
20( 53) 

2S.0+.3c 
27. 7t .. 4 
27 .f1+.3 

4.3+.8 
4.6+.3 
3.6+.5 

cr peccsnta•Je -ofthos'~' fer,:.:iT~s su-rvi·ifr;g to-teen; ~ir.C:ucsso•tlv those 
that had fetuses at tet:m; c rrean·~stancard error of the rnean 

TabJe 2: fc~tal effects at lo;~ and IL'X'erat.ely toxic cose levels 

% ~ enlargeC. enlar:;;e-~ 

prenatal sternal cac.dal cerebra: rc: Pal 
<~ns{}'.:9l .::._ littersa mm·tali~y wei@.!:_Lgl <_?_:>sif-:~~- cssi_~<:_!:_12._~ ventricle~ ~lyis __ 

0 ll 5+·2·:< 1.00-· .04 5.4+.5 3.9+.4 4·•3 6!-4 
26 l7 6~~·2 1.03+".01 G.o-:;· .l 4 2+.! 4::2 o·-:::o::, 
33 20 4 ~ l 0.93+".02 6 .(i" .l A .f+=".l o=a f::-~:-. 

-" includes c!l1y1lttei~s"WI21T~ve --:_;t:-i:-8!:-:-n; :rsl.-;;;nific~mtly (f:C::::c;;::;;:;;t:~:r-;:x:: 

O)ncurrer·t Cf}ntrol value, p<:.J. 05; *Cat a pt·-ssent~.::d as ;T£an+s tar.~::arG errcr of t~-:2 rr~~~2:1 

c:::;se ::: Lt•Js:?s/ enc8ph
.liUers ex:r.~:'. 3lcx::el2 

exer:ce- ::-tiscelln... cl9f: fused trrnbiJ i:::tl h:,dr::.-:.e-

-"-""-'--··"--'- ---------- ------ c:anial -:':sf. c.clate vrtbr. hernia is 
"---"'---- -·------ "-·--- --- ------ ;,;:.:..:.:c..:...:...:..:__ 

Q l,S82/l562 :::f!.b 2/2 
2~ 181/17 l/1 
33 223/20 
TTajle 3 c;:;r.;:.) 

. --~./2 ------·---~/1 

0 

!:hart ~ fec:..:s2s./litte~s 

':ail · . .;it.h c'efE.cts 

l/l l/G 
1/12 

2/l 111 
) /1 
--f -

n .. 
"' ·~' . 

I 
I· ,. 

I 
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l>\E'IEOffi : 

The present study is an extension of the study presented by Chernoff a:1d 
Kavlock (J. ToxicoL Environ. Hlth. 10:541-550, 1982). Additional treatments VJere 
administered later L1 gestation than t-he period utilized by Chernotf and Kavlock 
to evaluate their hyt_: >thesis that tne duration of expJsure could be altered ar:d 
the assay still be valid. 

In the present study, rrcre than 1500 pregnant mice w•2re expcsed to cne of 35 
rliff~rent chemicals in 41 ·different treatm:!nt regirrens. The dams '"ere allowed to 
deliver and the ~)stnatal viability, growth, morphology 1 and reproductive function 
of the 0ffspring v1ere assessE:d. The study v1as conducted ow~J~ a ?-year period in 
21 blocks with two or three treatment groups and a concurrent control per block. 
1-lit..'"tin each block 1 each tr:eat:r.:2nt group initially contained 23--40 primiparous 90-
day-old fernale mice received on day 5 of gestation. Dams v1ere hcused individually 
in transparent plastic cac;es ·with pine shavings as b-::!dding. Animals '"ere maintained 
on a 12/12 photoperiod '"ith lights o:Ef at 1800(EST), with tap vlf't:er ad libitum, 
and room teT~rature of 20-24°C. U~n arrival, dams were rando;~y assigned to 
control cr treated groups. The trEatJrents v1ere usually adniniste:red dail:· on days 
8--12 of gestation which is within the period of major embr_lor.ic o::gan(_x;enesb. uoses 
wore:. sGlecr.cd frcm publi.sr.f.;d studies Gc from studies in th8 latontorJ thr-,t de·
tern•ined a ;,n:D. 

The females v1ere wei<;:hed throughout do:~ing and on day 19 of gestaticn. They 
-..--am allc.;e.-_1 to give birth c:nci the Htt.e:..:s ·,..•ere counted and weigr.ed at 1 and 3 
days of age. Dead p1ps re(X)vered frorn t.~e cages were r.eccopsied and abnor:nalities 
re.-:::::rded. D:<nlS that had n0t given birth bj postnatal day 3 were :-<.illed ar:d 
.exary1i ned foe the presence of resorptions. 

Ranccm samples of the darns and pups W·2re selected from the Chemoff and Kav
lcck s tudv for obse eva t ion in th~= pr-esent study. For dinoseb ( J.st block) , litters 
,.,era rarYjOmly selected, At 22 days of age a male and female from each litter vtere 

after behavioral tssti•l9 i':s v.:ere t;.lo male::; fra-u e2c;~1 litt:;r 0.t 57 days. 8€
ha\·:.oral ciata were r.ot presented in the present report. At 30 daJ:::> of agf: the pups 
;.,·eJ:::; ·weane(~, count.:;;d, and •aighed and the numbers cf fer..ales 1·1ith pa~ent vaginas 
detecnined. The pups rema:.r.'1d in bisexual groups after weaning f0r brced1r:cg pur· _ 
poses, Throughout the t:'21T3inder of th:: exparin:.::>nt the animals ·.;ere checked while 
the cages wer·e l:::eing changad and obviousiy pregnant animals were removed and 
individually housed until ;arturition v;hen litter size and age of the da.'Tl ·..:e:re 
r':cocded. 

At appr..)ximatelJ 250 C:21ys of c.o:;."? th'~ rnales ·..;ere nec~opsied and body · .. ;eiJht 
and ..;eights of the liver, ':estes, so:ntir:al 'lesic.les, a:<cl right kid:1ey v1en: ~e
cor:::ed. .-\.-:y <,;ross j;'atholc.,'Y 'n'as recor.C:ed. In the first 19 blocks, survi·:3l 
rates after we21ning wece c:,lculated fcG-n be nurnl:::er.s of femaLes alive thrsugh day 
60 c~·;idcC: ~~'! thiS rrx"b'-2r.s ,;f. f.•:rr.ales ·,;~aned. The t.cdy · . .;sight dat3. oa daJ 38 -_,as 
c01:·.·2ctE:<i arl..i ana1.yzec: ":;./ L:~i~l3Li.at3 is of v;:;riar.ce C\~;Q\?A:~ using tr.s lit:::.e:c 
m2,,;.s, All otncr da:..a ·,.,•er:! analyze.-} usin3 indi·Jidual Vi.!LJes rath:::c than Ltter 
mears r.:ec;use, •·?it:, the e:ce:)':ion oE block l, t!le pups were not <_;enetic litter- ~ , 
mates. 'i:--.e r.ecropsy data ·.;":re analy;~ed by block using a mul'.ivac:ate i\1:·;0\-_\. The ~J '_? 

date:: 0:1 c(_:;e at partu:-ition :1rd F1 litt;:;;r sizes ·...:ece also a;-talyzed by bloc% usir.r; 
multivariate "J'IOV.:\. The pec-::::entage data. v;<;r.e analyzed b-: ccrnputi:--.g a nor-3.1 de-
viate z, d,:>rived fro~ the· ::ormal api,.'!::'oxir;:..'ition to the binomiaL :he z and chi-
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square t"~sts are_ '_jP.nti-::.-~-;.. In a:::!dit1on, the contrul data w;;~·e dOalyzecl to de
;:;.ermine if .:-.11y ): che ·;ar:.at .cs ex.'libited significant block pffects. Cc:rcelathn 
li'ai:;:ics:., ·42>:e c ,lculatc·l =- 1) the control groups, 2) the ccm;;:ounds that are 
kno.>~n tc < 'L.1se =~ank m3lturrriati;)ns or resorptions, and 3) the compounds that do 
nr.t:. -ctllS"! F.,'l.lf xnations or resorptions usinr;:; group rnean.s of the maternal and neo
•Ltal date. .=;·~m the Chernoff-Ka?lock Assay(CKA) and data from this study. 

Canments 

This study -..ta::= obtai:r:ed fran the open literature and \<:as intended as a 
teratolo;ry screeCJing technique. At the present time, it is useful only as a quali
-tat1ve -indi.c-3tor of teratcge;1icity. The test system has not been adequately 
validated to :.1lbw it's use for re.::;ulatory purposes. 

RESULTS: 

As Table l !:>a low illustrates, prenatal exposure of CD-1 female mice (day 
8--12 of: ']estatio:-.) to dincse!J at a MID produced no significant effects on any of 
the JX'stnatal parameter-s 5tudied irlcluding the number of pups {males and females) 
alive-·at day 3, ::he body ·~·eight at day 3 (toth sexes), and body '-''eights at day 22 
or- 30 (toth sexes) or day 57 (:n.'!les). No decreases were obs'::rved in tody oc orga11 
weights (li'•er, ':estes, s<:"'Tiinal vesicle, kidney) at dc,f 2~·0 · . .me.1 necro:JSY occ:Jrred. 

In dir:oseb treated a:-:irnals a 57'5 vaginal p:1tency at day 30 in fema.le r:1ice was 
no;YJrtej as .::)ppos-::d to on::.y 2~~,; ir, th8 concurr~nt cor.trols, howsver i:)ther concurren'::. 
contro:Cs had patencies ra1:ging ::rem 29 to 100%. 

Tc:'Jle 1: effects of prenac:al ex;os~1re to chemicals on the postnat.:!l g:-::-oNth 
and organ W<e ights of CD-1 mice a 

do!Se: day3 day3 by 2T d30/d57 weights at necropsy 
(::1;;/'.;;/d)/ t;live b~·.·t. ~-:Y;::y ···'t. body · . .,rt. body liv8r testes se:n.ves: k.idney 
--~~::e _ UHF) _0,1..:.F) P·~-F) __ .!!_ _£.._ Ql) _ _j~l__ ~- _j~---- _Lf·_!l __ 

control Jjcral 9.1 1.::a 8.3 22.1/ 1'3 .3 43.2 2.485 226 550 3G::J 
30.2 

dir:oseb 15;-::Jral 9.9 2 .co 8.5 22.7 2'J. 3 42.1 2.?.64 2(.j9 5.:i3 382 
29,9 

a darns ·-·2rs case-.: on days 3-·12 of ;estation; males <1ere necropsied at day 2s1J 

Ti-,i:: s:-J'C:! ~"3S inter~ced :::s a.: 2xter,ced evaluaticJn cf H:e stuc::' :;:e.cfocr:-ecl by 
C'l-?cnoff .:;rj !Za'l>c:-<: (2.93::.) :.n:: ,.:::o~'>sed ;~'?ratolcYJ:l screen. Prer:at:'ll ex;:;osure 
of ':!J-l fer:ale r:cce (day E-lL. ::-J:': .:;,.,:;station) to dinoseb at a :·lTD prcx:luced no 
5igni.E cff:e:ts on e,~·r: 0.: "::... .. 2 l f.-::1:::-a;-.::eters stJ.died il-:cl: . .t::J:n~;.J the 
r.~.::l.'::>::'c c: i_.-;:.'s (:-:?.1-::s 3r:;j :-:;.:'2._~_.,_, 3, t:-.c :OCy · . .;ei<;~'.:. at day 3 (::.Dth 
:-:,,\c:s), '1n•:: b:.."X~Y ,•i>?i;~hts ::.:. 22 or 30 (t-:cth sexes) or C.;;,.y 57 (.~;:;les). t\:o 
CEil:.:r~Jases ·~~r2 o::st.:;rvec: i:: "Jr cYr;;an ·/t~?.ghts (livec, testes, S9!":1inal \lesicl8, 

Thi:s ~s clas::;~:':iec as Cere Sllr'p1 ementary due to its use as a te:catolo:;y 
sc:::·e·~:1 :;:-d :1c:t 3" "' c:x:~li:te te:·a '.:.Jlc1:i"v- test·. 

.· 
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J. Tcxic.-:2.. =:r.vi.c::::n. i-llc •. lC::>~l-550 
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HETHODS: 

Ani:tal5 ;.-.""ere irrjividt;;:..~ll~:£·. h::c.se-::l :n s<:~l:.::-c .. ot:.::F_ cet;;~£ ~;S.~h T_..,-c.,:X: s:-...... ~7:i:1;s. 
fur bsdc:n;, kept in \2C-24°} bic-:::::::.ear: rco:"'!S" -..1:ci:. c. _..:·--
hr lightlda=k cycle, 3..2:b Ciet arrl ¥'at:er ~~ _:_n. 

The mi.7li:nally t:>xic d.JSe :e~l:els {!~) .~ :.;s:rs Cet.er::ti.~jeC iL :1cr:~:e_;;:"-4-::Tr: m.:c.e 
ho:.u::ed Eve,'cat;:"e. C:.:F.!:fXKmis ·;,'er2 a:,~li-::.;::t:er::j en a :::g.J'E:; tc.soo::; ·Q -~ ::L.fd f.Jr.:- 3 
co:ISecutive days ;:t c::e c,f t::le .5·-:::;s= l=·~~c.ls ~ Ii.:-k--s.et -¥Jcs cer:d~..:..i~t2::·2~:l t':-z:r oral. 
ge:/age. 2a.::r. c~,= l~vel_ C')Dsis~,:;.j. =: 2-0 a:zi·.-a.ls- Tr.e ;;:;:-:> -.. -:35 c:r-,s::'::::s:::-e5 to be 
th3.t dos~ r2:.::1-tlt1~ .:.r: t?lt·1er s1;;n1.=:c..~:1t ~~~ei,;:j_:: r~LC:..io-:-1 C"...:.::-i1:; ::.;·~e -c.~s;tL~:::.. 

pe!:.'"i.Jd, ::c!r.:~~ li ty _. c:: c;:.te:::- s:~rs c:: t~.::i 

In ':..~e Cefin:.ti-,e s~:.ud:.·2:.5, ;;::-e;:-~=.~~ z::c: ~~:::-e· sir.g:y tcus-s·d a.:-::: =~<=::=:\.~e: ·:::::e 
of a var.:-iet~· of c:.e:rC.cs.l.s (281 i:-.cL:::i:-:(; ;:'::':n::.ss::;. o.i· eit:::er ;;;e:v:=t;;e :::::.5 U:::./d ':)-:c 

j.ntraper-i to::eal i:1je::ti ~n : J .,.2 :'C) ,., =·h~ t-:t:.~t8 cf cG~ "1i~.=.t.,icr: ::f:..ec:e·d '2.~t 
rc;.:Jte us~d ;Jre1;,·io~~sly t.:> 0.J::J~-.:.st.:-at2 t...-:2 t:~·r;::.a;e:-~c ~Jte~tial "Jf -1-e: c:::'~.::t_;Ct:"':C. 

Ani.r::als •;ere dose:! 0.1 :s;i-:-J.:li.'"l bat ?Edc.::: i r ;c1::: t..'"l::t '!:.:-:e 
p-::;-:·iod c:: ;a:::jor c:·g?~""!c.gene.s:.s.. 3t:St~:1ist..-s~eC at .o::. ~ar t...~ ~rJ:: 
le·•el. l... L'"eated ;;ro<.:i_) £e:-,er.s.::.l! c~r-..s:.st::d -- z.g-3'.) dan:::: hi.1j t:"t: .::::::r.t:-::- ::_ gr-:...::_? 
co"'~t.:.:ine.j 2·~-·40. T~1£: .~~n;;·~ ::1 ::c..t:?.:-rz.~- -':-~t. ~:::....~in; l-:::: ~:.:::-22.~:.ne:::.: :;'t:: _ _:cd Ya3 
~a:culat~. Dcm...s .. h~:-e ::1~l:~p.~i t:,· g:~~;>'e bi::,:.~~ .• c.-:rJ t·::;~ lit.~ers ·,;.~~-e c~:.l!:~:::BC. a-:C 
'.hB:G11~d :ln ~-x::·stn.?.:.:.J.J.. 
ce.l.iverej 0:1 the 

l a:':!:. 3 \ P:L 
o:: 

L.~er.e:.=or.-e: 5efined as PD:. ... 
ab~c:cr~·talltias nct:ed. D3...7S 

ex...'l.nlined fo:r the ;;cascnce :Jf 
.: :...r:::::C. =::/ ?:.J:'.: ·.;.::r:a ·< iJ Lac .::::c e:.a::::- 1.:te::-i 

s.i::es ... 

.. ;11 c.a~.=t ana:.ises cc~:~c:':"'~d :.:-:-s=:--~2~~:: ;r:}:.;s c-:;~ .:::.-::e:..~ ,::::Jr.:c·~:·~:-.:: :::r-l:.r:::=..s ;:.:-;:. 
r+:e~e poer:cr~"Ed us:r:::J i ·s .::f \-a::c, ::;2 ,, ~~~(:\-;:__ ;y~cc.e~ES C: .. ~~·3.:.~3.: =-~ :.,_-: t~e 
<.;e~·:et"31 =·~in=.ar ;.~o·:el ?':-<;:ce.::...:r.;; ::.:1-.. \'~'~:;;:s.:·~."":. -gi"::.s of ~~= E::::;.t:st:.,:-~~ :=~"-2:.~~-:-. 

( Sr\S Use!"' s Guide ~ :~tH:n a 
1.nd:.."'JiCe:;.l ;rcup :-.ear~ :·l'-2.!:."7: :.:s:r.; E:':.uOs~-:::Js t t~.:;-:: :;r: :b~z,:: .s·~~ .... :::._-e ::--.0-~-::::~··. 

Ji:1c·e a.n ~ ~riori h:ypcttes:.s ·,r;..::; t.~:::-. :.:;:-a;::-::e::-:.:.3 ;.r:Ju2.: o.~·-"-:1 ::c·.-:x.;~e ~£.--:~~:= 

(";-~e-taileC :gst.s ·..;e=a us.erl [c~: t.t...e 
3.. ~ro c:-rr-::ct fc: d:ffare:lcs.3 i:t ;t. .. l.? 
nu~1.L'"."er o:: 1:.\te r;u;:s on d=::.y l >i~~s t:.s2.;j 

~·s~s ,::: ~.:-:-1e r.ur.~=- c f l: ~;;~ ::Y:::.:.s Cl"'! d?" :. ::::1: 
i~,si;:~-:t3 .:i:·2 t.:.J .,j:['f::-=:-i.::g l2..t~~ S~ZtS, ;:.:::6 

\V\=::;:;~it.s. D~:s -:::~::t:: l:;:d :tid3.::i::: .s~::..=s 
cor~i·::er~d t.) it.::.ve r~,;:) ii?e :;:.:·,;;:; 0:1 ~>J2-
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MErHODS: 

1-lice wer~ maintained on a 12-hr light-da.::-k cycle and re~ive6 fccc a.r.:: ,,n:t:e:-
ad lib. Pregnant mice were obtair.ed by pen b~eeding, the cay a ':a;;ir:al vas 
observed bein;-; desi9nated as day 1 of gestation, Dinoseb (c::>ld or l~led w.:s 
dissolved in dilute NaOH and 2.cjusted to pnys:'.o1cgi~al pH "~<.>ith HCl, W:li1e r.hero
oorbital{~allind.rodt Chemical) arrl SKF-525A (Smith,Kline an:1 Frer.ch, Pf-il.,Pc.) 
•vece dissolve:i in distilled ,,.,ater. All agents were adr1in~st2red intra~ri t::::neall.y 
in a volu:ne o:: 10 m.1./kg body weight. 

For fcod Ce~:n:-ivation studies, three gr;::;ups of pregna:1t :nice \<B::C ce;H::-:vec of 
fcod for 0, 2~ o:: 48 h~- begi;ming the 9th cay of gestaticn; SL:b}ro.:-;s :;f tu::s':! 
mice "n'ere treated v1i th dincr.,eb CJr. days lO-:2 cE •;;estaticn. In a EC:!·:.:x:::-,6 ex;;er::.:::enc 
2 groups of pregnant mice v.'ere gi,.·en sir:gle injections of C.incs:;b ::n -:.ay 11 or day 
12 of gestation. For approximate::.y half tl.e nice in each <;rx.:p, ci:-x:c9l:: tr:e:1t:ent 
was preceded by 50 ffi;:J/l;.g pl:e:mbarbita1 pretrec.bw.mt br:.ce ca:ly fcc 3 dCJS; ::J-.e 
rest of the m:ce v.•ere not pretreated. 'I'IoiO otter grr::upa rece[,.·ej cir.asab or, 6c.:t· 
12 of gestc.ticn l hr after treat..'Tt:.:lt ·..;ith 32.0 rrg/kg Si':F-·525A.. A ::.:"1i:::-j gru.:.;> 
•,vas t:rrtreated. 

Fetuses '<'ere r<:.-m::wed on day 19 of r;~sta':ion bJ Cc.ese<.rian S'?.c:L.on, ;.,ei';hec, 
and exc.mlned for external anonalies, H::-1£ the fet:Pses of each 1:. !:-::er ·.~-.;;:::-e f:'.:·:::<J 
i'l i3cuw's so~ution and later ex::w..in"S:d :or soft ti..ssue aus.a:l.cs bf Lie :ret.:·:.x 
vJilscn(1965). The remainir,g fetuses · . .;ere fixsd in ?5% et-~n·.:.::.. and a:f:.er 
with l'l; K:::H, ':;te fets.l skele':or.s \<"?r.·e so:::dr.ed c-rith alizar:n =~ S ::r.::' eY..::.nir-.ec 
a dissectir.J :cicroscope. 

Phar.i12<:-otin< tic studies 'ile::e per£orr::ec with radiola~le:l nat::::c:.a2. ::ut 
discussed t:nder +--''!e. rnet.ab:Jlism stu:ly revie·,-s. 

Statistic:Jl analy2es ~-;e::-e by t..~e ar:c:lysis of 'lariancs us::1; 
ccmpa::ison~ by ti:e least signific;;:1ce diff.;::recce test (Steel and TTcrie, lS'J:J). 
The litL~:. ·..-as used as the u:-~it of anal:r.s'.s. 

Ccmnents: This study ;.:as r.ot i:-~tended t'? b:! ruhnitted for ::egu2.3.!:::r-y r:e:;:uir-sr:.::.'1t_s 
E.I.JC as-a,::;cree:~ for testing hy;otJ:ese:; co:-:c'?rr:in:; tJ-.e fac::cccs i:woi.•;e1 b L:e 
production ::::>f teratcgedc ef:ec'::s frcm i? i:1je::ticn of. cir..::::s':::b. 

RESULTS: 

i>.s preser:ted in Ta.ble l, f·c.oC de?rivatic:-: at 4B hrs =:L)r.e s~'.T'1.:::.·::3~': 
increased t'le nuf'·!"..er o: soft tissue c12fec':s ire tt2 CJntro::.s t;:<O.;:F.; .:ct'. ~' 
t:elationshi;> t·) the cor:trol, nc:1de?dved and t_':e dir:ose~, rY"l<;-jerr~·:e1 -::::'): _ _:::":) 
,\t 15.8 'PQ/-::;]1 jdy, e1ere was a st:::ist.i.c3::..l:r sigr:i:ica:.t ::.r:::::-c;~sc ::-. -o>:~:;:-r,~ · 
obs,:r;ed c'e:e:::ts (p<.05) coe1f-3red ':o ~or.-c'e;n~bec cc:1'::.ro.:.s (25% -~,:::.c.~ ·.-,-:,s ::::.:;-.:"..-
ficF.:.nt..ly :ie-1 after ;4 ::r? feed ':h: .. pr:.v3.t~:.")n (J.;% cf ~.r:r:-::~pr-.i·:·s·~ ·.::i-:c:.::.:;:~~ 
src'JPi p<~03) .~Jt n,..::t 2.: .,:,g ::r~s~ :;:.:'?se 3t::::r:.a:~~.es Th~;ra rE_::-c:~.:'"':€"1 i":::.:..l·.~ ?5 

a.rr·.=Jia, ra.:..c:;:,:_r-\0li3, ~c::..co-:c.ctylj'F <n~ br.c::.~.;i:ac~:.y?_y, cl,..:;:, :,..~Jt,. ac=.~c~::t ·:::: 
micro:::audi.::. :::n the 15.8 ~g/kg/da:.:r grot:;> bet~ was an i;;c:::-e.::.s~ i:-1 s.c:t :i.s'=-0 
Lefec':s cctr.;.>-3.~=-i t::) si.:~ilc.rly t~eS::~c: cc:"i·:r)ls ~'ticf~ ~ . .;c.s st.a.tis:.ic:: ·.· s:-;;~:.:::..::..~.:~:. 
at 24 hcurs ( .;J'%; ;:><0, 05) tut not a::. 40 J---xrs. Hyd:::-cnet:hrcs is '-rc..s :e;>: :::-'::.:;d :..s :.:-.e 
n:cst ft:-eqce::t so:t tiss.;.Je ,_tncr:121:.y. Fcta=. '.•.reigf.t.s ::1t '::>:)t:". =-4 .. : ;;~~.c : S .. ? 
rrg/k;,;/C3! a:ts.::- 24 sr:d ..\3 ::rs fxc C·2prb::.t:.cn ·,;e::-e Slt;::=..:i::::c.r.c~J :e::::.:-:,c...;;~C:. 
(i.J<iJ/)5) a.s cc:Jparec to si:nilarl.y-~e;::n:iv_,:.:; :or:rols. 
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;.s pc0sentej in Table 2, ex.E:;!'.i::.atior. of tr.e ~ke:ec:::l ancr.c.l::es ::.:1 ::.h=: c::.Es;;:::.tg 
indicates, :hat as wi.b'1 the s-:>ft tisst.:e a1cr-alies, ar .. increase rela.t£c t.o ::'o:C. 
denri~"'a.tion alo~e (a::sent 'Jr :10n-ossificC (EL)/>2CO·% ?ibse:r:. c>r ~"".':1:-:-::-~:..si.fL2~ 
hcGlux /262%:staLs. signifi.:::ant a:. J;:<O ')5, tc.seC:: dr::s, ir:cCJc'[:lete •:B:::t.B.::ca:: .• 
split sternebrae) ocur::ed at 48 hrs. :'r.zre •,..•e-"!:"a a r:u:n.:e:::- c:: a.:-JC":'a::.ie:: (.:;';:.::r::.s:::.
caily si<;nificant) produced bf dinc:seb as ccmparec to ti-e ccntrJ:i. Cx:b'1 n:n-=:e;:rrv2-!3) 
at b::Jth coses but pre<:loninantly at t;-:e hi]her cr:se of 15.8 rtg1K;J/day i:-;el.lc.:'.:t;: 
absent or snall isch:um or ptnis, aJSent Jr small. fer.u!:", 3:ser.t cr ::,.:.a::.l :i_::f~a J:::-
Eit>Jla, ab-.3e!1t or no:ossified hallu:z, f'..·s-::d rits ir:c:::rD£lete c;::- :usr:'i c.: :._ 
ve.ctel:r.ae, absent or nvr.ossified or split st2rne~ne. For the ?..c.1,~:r G.csa-:;e. 2:4 
'1r or 48 ~~r fooj cep::-ivation ;,pv~ars t:::> bc.:~asc:: t:1e % c.na::al2ss c:.s ~l.t;>?....:-c--3 !::::> 
S i.:: ilc: for-.:X:-d8pr:ve1 cont.:ols F./!..:91ly E"~Jally ( '::Xcept :cr- t_";.e C:i<;;i ':cl. Xf:~S /~2 
h::::-;,, i .<=:., :m: the- hallJx, fus<::.C ve::-tejr:3:: a-:d c::::~,-2~t or ncn-::ssif:.':<::. .'O'.:.e::-::-e:r2"'. 
ri:-t·v·evi2r ~t b'!e hi.c,;he·::- IT.:JLe te:-a.t.ry;~?.:1ic/fr.;:ot·)x:i·:: Ccse o: 15 .a -::~/ ·~.;j,.::S-~.p, :-~· ::r 
f;:x~d C:eprivc:.tion enhanced d:e ef:ec:..s :::>f ::lir:::)Se:J c:±ninist::-c:ticr: in e: st.::.:.:st:c3~:::.y 
.si;;;·1ificc:nt maru-:;::r f:::c a n·J:~J.:e:::- of a:-.:rn.s.H-::s ir.c::..c:dir.g t:'1e f-::::-'.ur, '::::::.:: :::.>.: ::::.co::.~ .• 
di~ita.l tones, ~:"1c.la~~es, .r-ibs a~d 3te:pne.:>ra2 {~sent ::Jr r:cn-cs.3:Lfi·:C .. r~..:.:::-~--=: 

:':o::.d C·:Jprivc:tion Lp w ~a hrs resul::e8 in nc es2entic.l ffi'1e:n:::~cer.t. cE t:-.e ci:os::::.
:::-e 1.a ted a.r:CJ\,.alies. 

Fretrec.t..'llent of pregnant mice vith r.nembarbital\?l'.b! t:::> s::.irr.Lt2.:=.7.:~ :::::2..:::::.:-cs-::J-:'Z.l 
em:£m€: activity resu:ted b 0ecr":asec': % r~sc:::rJt.i::-r.s c.':: 13.8 ::~;;t.:r.~:/dc:f .:r:x1 <:3:::-::::'
sz~.: ad:niristratio:-: d:~ day 12 oE r;e;;:t.:::ticn (5.7'ii/c:::·::t.r., 551/cE::::.•·ys E"; 
:-:;:ecll:T' tc ncr12l fe::: l ·..,;.ei.']he: "l .:3::~ • , 0. 7? ;;/C..s:-f" •J.~ l ::!~ ;,'i':~ 
~~:G ir.-.:.:rease ~~ :-·,c,r::re-.1 sof':. t:.s~~~~~e3 ( 1~0~/:;cnLr ~, 22 .2~:; ... J,.pl-::.::: ;-s -IS "' 

' 
:lst-+-;,:-;r~::>). E~d€\Ter a: t::.B lov;~r Csse :.'= lN1 . • 7- ,:!at di:-~.7;52:2 c.,_Lj~~··6st:£~.::-,: r:;. ..::_:..-·J 

1.1 ~Jf Jestation, ~.£1e:-~ob2..rbita:. p~e~::e2t~~.1t !:'es.t.2.t.:ed in rr.J d:~s:·::;.rnatle .:.i::=--:xnc; 
; ,. ~;:·f:>C'- fr ·m c.i; r.OSeb -lc;e "X'"'"'<'t ::.,..,~ ··~ e."lf":"""~~·-.or·'- -E r·-e . ., -1-..-n·-·-c c~ ::.~ ~ .• .: -..:.... ·,_ l... ~ __ ~ . <:;:;. , · ,.,. ...... #'--~ _._ ..... :.... c.". r.,;._ "·-t:: ~t: _ _.,_ '"' .. ......... • :::_.,_,_ ....... ~ .... ;c_::.. -"- __ 

:.issu€ ar...:::rtL_uies (lOC:%/contr., 79.s~-"/cst 1;s 44.2*'/Cs.:J+;_:>:-:t}. Sf£-525;_ :;;!:e::.re-=.t
::-+:;;r,':: t:> inhibit drug-:ootabolizir-.:;; ei!zp-cs pL:s 1:n:JSe":J C::.-:-,iT:.s-::':::-2'::.:.:r:. "':. :C:J 12 
:asc.ation (} 5 .8 :n::/k:/day) resul :.ed :.:' a .:;t.:r::ist:.::tll-, i:--o::r-=ss,.::-
- "•"'~) 1·r Q. fe':l. :;.."""''"'rpti~- .1:; ·1s ·-;::..'>./ c·::. ..... ''"'""'t' ·-,-'"'1 ;-_, s.--:L -.'.=.<:::·~~ • ~-' t 'b ~'~ .... C.. --....".:>'t-· . .,_\, .. ). \,.,.. o -''-··) ;;s -:::ti'>J ';;!t·- j C.£..·,_., _ .- _ __ _ ·---··'-" _ 

:;,,!xJ..::.li.es ( 100%/C:etlt. vs 29. Ih-:! aJ::.h:::H:-s r::::::ec t.i-.c.:::. r.e:.::.:-£:: :E :..-.e 
::c23Qes cf or SY!.:;"-52SZ ... 2::-rJ· ... i3~ars.,·j · .. ,''.8~2: :-: .:.;:. ;;.=.::: .. ~.:..?·: 
-: .. ::t~:..-r .. :Jl :xr::al.Lty :,r: increc..s~j o~ r--bt~3 (:.;i:.:s~;n _;:rri =-~::·~~=r ":·=.St:.J=._.l: 
393398,1968). The results of SY-?-525:\ pr~t.raat:er:t. v.i.+-_h ac'rnfr.is::·:-:::':.'.·X -;f :c.7 

'-:.; ~~"ere n-:t cna~yzed Cue to the s·~.al~ .. c~~;;r :;I: l:_t:.e~~ ~·~·::..~ .. ~:~.!.,;::.,. 

f:.,ar.~BC'0ldnF.!tic s·tccies 'd th J at.:::..ed -"'2 :cr:i.al ·~lace pE:rfo:'":"'!2C ir. •;:iv::> a :1: 
;,,ill b:; discJssed :rore cctrrple-cel:r ur.cs::· t:-,e :l8t':ilx.::is:1 sac':io'. 
:-ep.')rted that diS[-OSi.ticn Of }4Cjd:r:c:::eb Wa!S Sl~¥9C :J'_l fct::d ee;:rh'a-::S,cr: c:::. :::~ \._;:::-:.::; 
::.r:d er_'-:an:::ec b<I p;-,:mcb.a.rbi tal Fx-<:1 de_;n:·::.7atio:: -=·~.c ~-3 t:::s -::..:c 57-
:)2S.'\ ;;:~etrea!::ment jic r,ot affc:::': :"3T:::::: :rf ::.n.:Ee~ f::-x. :::2.=.::::rc:, .::.r~ 

*::;i·,;;r:.fi:::nr.::ly ·:EffE,::-8r.t frr rK 

,:.~· :: ::::;r0n~_ :roo :10 ~)retrco~-..::er.~: 
I'('; f (... ·, =' .,., .. "'. 
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Pretreat.mo;nt with phenobarbital inhi:Jited the t.erotCXJE.!nic/fetctoxic eEfec.ts 
dincx:;eb (as evidenced by a decre~se in the '% fetal resorpt.ions, return to 

):anal fstal weights, and increase :.n the % nor:nal :;oft tissues) at the higher cos,; 
18.8 mg/.<g/day (day 12 of gestation) b~t not at a dose of 17.7 ~/kg/day (day 
gestation}. Inhijition of microsomal metamlism wit., SKF-525A appeared to 

.'1ance the teratcge:-~ic/fetotoxic e:fects of di:~oseb (as evidenced by a statis
cally significant increase in % fetal resorption and saft tissL>e anarzlies with 
.8 m.J/kg/day at;. day 12 gestation). 

It is concluded that the ter.at'.gf;nic/fetot··:~ic efi'~::-t.s of dinoseb adrninisterd 
?· apreac to be I!'Ddified (enhanced ar dec:r-eas0di t"': ~d deprivation for 24 
urs hut not for 48 hours. Food de:_Jrivat.ion r:-f ; .:s•:· L :8'} res•Jlt in teratogenic/ 
cotoxic effects. :he mechanism of this effec:: r.:ay telate to in vivo :-netabolisn 
nee the toxic effects of dir:oseb · 1 ·1 te all:::via.ted ty pretreat:nent with 
3nobarbital \'<'hich stbulates d1ncs. ~ s elimination fran the tx:::x:y or enhanced ~1 
nibition of liver :aicroscfnzll enzy;-es -,.,.ith SKF-525A prer.r-:::at.:nent. Pharmacokinetic 
':a app8ar to su9r;xxt this suggestion. 

This study has :1ot intenr3ed to satisfy n.;1;;..tlatory r.--ecllJirements ar.d is desig
r:ed Cere supple::-2n~. 

1!) .) 
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.,,as ne-ver sisn'ifi differ-ent fnm th~ l::acl<grcunc 
sp•:::.r.tar.eov; -::v::rtJnt n::e ptr pl2.te."' Soth the reported 
vah~:s fo- all 59 .arthat~d: ani ·'10n:!ctivatec ~os'the 
ont:·o1s (~:z:co re.rertants per ;plc1:i:} me the c:vera;Jt= n~rrb.:r 

of :; ,"ev::>rt,:;nts felT 1..:ithb ex;ec!ed 1 imits. l-11.'. 
ther:fore, c:crt:!utl?d t!•at :he study W2S :::ccejJtlble c:n:l c:.;,at 
d'inc'seb ·,Es he. 

·,,as r:> 1nrre~se in h"strdhe revertants of 
TA1GO. T:l.98, fAl535, !Al £37, c,;1d 1'111533 or 

tc:_:p~o;::'•a .Jf f. coli 1\:'2 afte:: ~:q:os:.:r~ -;:c .5G. 
5JO a Tid s:oo :,..gt;;1a":e .j~f\D!eb •;..rit;, or '<'ll'i:f:.o;r:: 59 a ct1v::t ior. 
("!ori:_,;ta e: aL; s t•!·J_ 4. ra:.Te l). Lhe aJth•J""s Ys:tec 
nJ r;arr Ca.'te f~r ;e£'stive cont:o.:n~~ds a~~~d die. n;:,~ ~..-,c: JdE 
t";e ,:':lr"le·:1z~a- ps1t-;,v= to;'!trol s:ri<:s ""c•r ::r:is ~s:·ay. · .• ;e 
ass<:":':S. hJ'"''-''- er t:l:at 7:"1e ~-cut;{ ha5 c3ccept:ible- !::e(c !JSe 

OT''"'i~eb '-'~~ t.e~tec: e:; -:a an ad.:qJa-::e jase {5ClOC' "..l~/p'c."'" 
c ::! t:he c'J'il~t:, c~ :he t£ster strains ;:o detect er:h::: a 
dire::-::-a:T:::"S: nu':ajen Of :0 j:r':lm;tzger: \>laS ce:~ons-:n"':e1 

t1e ~-osH7•1.1£> r:spH1S:> :t:s;:rv;:d ,,,i:h 50 of ne to:~ 1 223 
p:-stk s ,.:>• .. ;;.lLat::-::i ''r. :!",i! s.c::.:r:J. 

T1e tiA:o r·.errai;:i11g rr1~;cb:al g~~e m.!-:at1c.n st,_ct·it.s 'h'E .... e 
r?-::c··t':?<J .~r; r:;-a:~-~~!f ~L't ·r";"e:-~, co1si'1er .. ed ~ urc.c;e·;r:.~·b:.e 
b::c::·u;:;p 0~0: ,:·~: ':)f;C:JCt::-::i •,•i:_!':lO.i"t 59 cCt 0 V3<:.bn '7!1 ,;J S::JOt 

te~t {;.~·~dt:--5E"' -?"': t:i 1 .. ; ~!" :·trJ. 5. T~t:le 1 31d t;i£ o~r... e:,.. 
~t,,~>:.; . =··~~·j .~ se:in4\~t:aTt: itat; 1.~-e ccL·-:c2ntr·atior ;r·ar ~ snt 
t:.:·r~1~c;u·z: :o ~~,a-:ua!e :,+--:!7;-:'li:r-cJhti:Jll" a:1 aralr.gt~.e V! 

ct:coseb (:Cn~::;t e:t a1.; stLo.y :~c. r, 13t1e 1), ~sa:: :w-: 
i~te-;::ie·j :cJ :~ :-::c ... e t~~rM a :::-e:: c~rr~o-r:d sr:-~:::} ~ir.; 

s~r~\ :::~~'. 

d7!"";t5:~b~ 

f.: :;-; i 5-

::s~:.GJ "~o .. i, lc.b1!? ~) fa1:·e~ :c· ~sc.3:2" 

nuL~nts fcl""'c·i<~ .... r)s ex.;o:n.::r-= cf 

~ r :Jt·i t~ f'"~. 1~1 ~e- r; i ~-..;.. t J 

t:Tacc:;:t:::::.:e. 

.::. !1'5t::-:s: 'f'cT"'-:n:-"~ (cft':G 1'1 N:. ~c. T::b1~ l• ~"je; 
C.J:-',t.~--,::c·:: ::; EP~. i1'<'e.>~iqat,;1 0.3 2:1j "¥-+ pJ'7l d-i~-::s~b ·-. £ 

s;::t~-1 r.·<ec r=:essi·te le::-a1 ~ro!CD"il?. ne1cno:as~er :1::s 
T;e 1t..!t:·1or 'f':.:~:>rt~c. tt·at di:cs=b nC,jl' not r~'i€' been a>df2cr~J:.... ·~ 

t?st-=j :..-e:::L~e ·Jf seYe-re t:xi:'5 c:td t.·1e· *ye·r! 1:: c::-<>=-•-· 
trat~c~n5 :.~,lt ~~::.e:"""e €"1/~~U~~E'J~, . T·~eNfC:""e·,. t11S S:' -;: 

c:;r·~ s.: Cr:.-ect ~;- .:.z ·: r:: :> ta ·n ""'e .. 
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PrQ_car'lotes: In a oro::Jer1y cont.rolhd study, or.e mir1gre:m/ 
d'isc of nonactivated dinoseZ> ca~sed preferential int."bi:"±on 
of DNA repair-deficient t. ,:oH p311J3 a;;d Bacillus s:bt·Pis 
M5 (SirnT'on et a1.; study r~o. 1, T:.ble l) -:--1t;e s :----:::as 
not conducted in the preserce of S9 act'ivat1on. T'he 
findings of t'1ese t'..;o st:.;dies ,atcep::a!:l'e..s: wi:;:hcJt r;,.e:abcl ic 
activatiJn, indicate that di1oseb has the ~otent"al to 
interact v,rith and c.::use primary UNA d:>ma•:;e in bact?r'ia. 

At a lat!r date but un1er tte s2~e EPA contract, d1~o~eb ~as 
eva1uate1 ~n the ~- !:t':Jhic!_::Jrh.m SL4525 (_rec_+).SL!.-00 
(_rec-} ciff'=n:ntial tnicity :>ssay (!A:1ters et al.; s::.:dy 
~!o. l e, Table l). The ;:referent\:::. 1 h;h~bi t~ 0n ::;f ~

tvnllimur~ um SL470\J cor:fi r:Tl2C t.1:::: pr;.narJ DNA !lan3je ~nd~.:. ed 
l:ly d1no5eb in ,[. co 1 i c:n:i sutti • 'f s. The sum:1ar: zed 
results ;JJbli~hect by \.<l21ters et al.. 'lowe•ler, did not ;ro·ride 
the dos:? at ~>:hie"! ::linoseb .,,.Bs ::ctfve; therefor<'. the 
qualitative results could no~ b=: used in this ev~~uati1n. 

Tne proJhage inductbn test 1fll:th U:'lac::hat;;j 1:-2 to 
10-9 'i e;inos~o providEd ::o :l!e<r.ir.gf:;l dat3 =o:- :.his rev"e·.t 
{T:;uri?' and Stenz; stu~:,.' Nc. E. TaJ1e 1j c~d r'•Js is 
un3~'Cept:l:;1e. 

2. ~!:09.!::~9t=:~: Sir.~ilon ee: 2~. (2":: Nc. 1, Tatie 1)" ur~cer 
contract :o EPlJ, ex::~-;-tinec ~fn::tseJ i:1 tuo inc!h:~·~,::aen~ 

?.f\f..fh3rO:t'!Ces cercvis',;3e v: rri'totic recc'!:b'na:'on ::ss:.~·s. 
Ge:1otoxi:ity ·.;a:; 3Ssessed ir· s-::.a::1o'lar:t e ~·11t re:; 
exposed fJr 4 hours tJ ::on3ct va'::ed a::c 59-2:::t:'Jatcc ::!:ses 
of the test ~ate~la:. 

In tr:c "'trs::. ex;:;erime1t (G.2 Z:1u 0.3% 1".Un~.~eb. ±59 , J.3% 
was ;nar;;eoly cvtotox\c in tt:<: abs::nce of S3 ac "at'cn; 
cytotJxidty ·,.zs apparent, b;:t '.:a:. a~m1n~;":e! unc;;r :.9-
activateJ corditions. A sn;.:;:o irK;·eas? n bo:r: :he 
abso1Jte nt;r.::Jcr sf mi.)t)c t.::cc;:::b:r:ants/ml a-:d !.:1e r~1a::ve 

numb!'::"' ~f mitotic rc::om)in:mts/105 su;·,;ivor:s l>I2S r~;w~":::ej 
fo•· the 0.2~~ '1onactivate1 c:Jse; ttle~e 1r:crea::es .JcCt'rre: a:: 
98~~ eel su vivBl SS-actbated 0.2% r.~nose) "'"s nc:;at'vt:. 
In the ~econd ex;J~riment, 0.1 <::<d 0.2~ j.!:ncse:, ere iwe3':~

gated. iJi1dE:r nonacthated an: S'?-a:that?d cc1diticns <:nj 
at high survi'lal (7 -59; +-S~ , ::: tl~n?fc.iJ :r.:re;se". 
in bci~h the cbsolu:e an·:; r-=1-:t:iv~ f:d~i:c·,_ cf mitotic r··e-:-~rr!

b~r:c:.n:t:s ,.,a:; repo!··:er:J f>::;;" o.::<:: dhos:;j_ \o :±ppr~ci~~>:: 

.; :re3S2 1n ... ecoGb1;tc~tr.~: ac·::vit:, ~ .. ~::s SE£' -3-'t: t~·.;; :~ ~~ 

le;el. 
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The ~tudy authors' conclJsion that dinoseb 'rtas nE:gative is 
not consistent ·, .. rith Ue performing laboratory's criteria for 
a po5itive response, that is, "a positive rrsp:mse 1n tn1s 
assay is indicated by an increase of more than threefold in 
the absolute nua:ber of ;;;it:Jt1c reccmbinants per oilliliter 
as well as the relative number of mitotic recombinants per 
105 survivors." 

He d~sagree with the reported conclusion for the fo11oY~ing 
reasons: 

a. T;'le ~ threefold ir;cnase. in recombinogenic ::ctivity was 
reprod~o;ced at a co:1parab1e dose in hJO i:lde,Jer::!ent 
studies. 

b. High cell survival v:as observed at tne dose causir.g :1 

p0sitive resj:onse. 

Although dcse-der;endent i:lc reases .,.Jere :~ot demor"s tra ted, the 
results suggest ·,.;eak genJto:cicity. We. tnerefcr-e, cons'der
the study inconclusive b~t classify din~seb as ~resumpti1e11 
pos iti\•e. 

Siebert an~ Lem~er·e (study Ho. 10, Table 1) ?xposf:'d ;ate 
1o;Flrithr.lk p~ase ~· ferevh1ae 04 for 16 hecuc~ tJ iJO cr,;:l 
iOOO ppm dincseb in t:1e absence Jf S9 activati:m. L'in:::se:J 
at noo pr:m •,:as cytotoxic; a slight but :wt sisnif~:an:: 
·; ncrease in tryptcpha:1 convertants o~:curn:d at 100 ~em. 
Since t!1e assay was essem:ially perforrred wit:h a shg!:? 
nonact·ivate1 dose, the s:udy .,.,a.s not c:msidered appropr;at~ 
for evalu~ting tte tes~ material. 

B:t ccntrast to :he incor.c1usite fir;dir:gs of S7rL:T.:>n et al. 
'.lith ~· ~lSlC.£. o:;,, Parry (study r<o. 9. Table 1} 
demonstrated a con\'incin-:1 dose-related ir:crease irl a.d•::T\n'? 
and histiHne converta~ts f0ll.:l\:;ng exrcsure of ct:: 
logarithmic phase: ~· cer.::visiae to an amide for.l1t:latior: of 

dinoseb (1E5 to 1665 ppm'. At dcses ~ 1Z95 ppm d'noseb ~as 
cytot~xic. Ho~ever, ~ose-related incre2ses in ;::ne 
conve:rs ion at !'1gh su:v"va1 levels ·~Jere report9C at 3:0, 
555, 740, and 925 p~m. ht all active l2vels the i~crease i~ 
adeni'le prototrcphs/105 survivors \.;as ccns~stent~y hi;r:er 
than the frequer:cy of h~stidine prototroJ;hS. The study i.:; 
:Jcceytable and indicates that dbcseb u,n rract di:c:·:1J 
\•Jith genet1c mate!"ia"i ca•Jsing ON:\ dc.ma~c in y'::?S~. :\2 
C<!\ltiJn, hc\;e;er, tnat ti'e po·.;ltive res;JOr,:;e ~'<'as tJ.1,:o;.,fi~-;;e;:i 

an:J c::cun-e'~ in a trtic;•.1e ge:wtjpe of ~- t:<:re·1isiae t:nt r,as 
not been acequate1y va1ic~te1 f~r this tJpe or a;say. 

ll ~ 



3. iiar,mal ian Cel-:s: To complete the battery of assays reqt:ire1 
for EPA contract No. &3-01-2:458', Sim'Uon et ai. {study No.1, 
Tab1e I) exposea hur:1an diploid fibroblast ~H-38 cells to 
lo-4 throug!1 lo-7 rl d1noseb for 3 h0' . .lr':; in the abs~nce 
of sg actlv3tion s~d to lo-3 :hrougn 13-5 ~ din~seb 
( 1-hour tn:at::1ent) in tte ;;resence of S9 act 1vaticn. HH: 
authOf'S rE:ported a suggestion of predpi tatlon at 10-4 
"''ithout S9 activation, no pre<::ipitaticn -... ms reported Ulder 
S9 activat::d cor:;ditiors. The liquid scint111ation coun':'ing 
of unschedul€:j iJNA synthesis {UOS) ir:dicated that d1mse) 
""as not g<:notoxic. NJ cytotoxic n?spcnst> ;.,~as ;hc'"'1 Rt ;:ny 
assayed level, hJwe?er, as s~3:ed by the autr.ors the h ls'1est 
!ICT::ytoto;dc .1osz w~s e;•a l iJi'c.t:ed. Hence ;.;e Ct;:ncluded tf:at 

ainc!:eb ·r~as ace:.juate1y tested a,1d the swdy is: a:ce;Jtat. '•e. 

In a (_>:-:her :t udy a : J ns 1 e r;cnc yt :)tox 7 c do~~ 5G 1":liiO 1 hL) , 
2 ,.+-di:~itrcpl"leno· sho~ . .::d no n:=t bcree.se in rue lear s~c: in 
CC4nts in tre UOS asse.y using prirrary rat hepatoc}tes 
(Probst e: al.; st'.:dy No. 11, labie 1). Th~s stJdy, 
hc~ever, pro;,ded no rele~ant data bec~cse t~e er:~re 

~inoseb mo'ecLle was nJt investigated. 

~ .. GE<1otoxic <:ff.::c:c_L_~~~-·Serr.iral Cell~: The~ ::indin:~s cf tfl~ 
f:'CJSE.. s;:er:~ r-:vr~ho-,e9/ stu<::', ir> ·,·:lli :.'l r·a i:: r.~ce recE~ 'lf::l 

f ~ ·; e c~ cl ~ 1 :l ;j;; 'I a r; e a 0 L i ;; s t r a ~ 'on.; c f 2 , 4 . 2, 3 . 3, 2 0 , <:F> :i 
43 :1<:;/Kg o',">~eb, ;Jrv i;j;:;J r.s r .. ear;bgf:J1 :::a:a (Uster1o· e: 
al.; st-.1dy i<':. 12, T:.::;::,: ·1~. P1:: aut:hors co'lc·I:JC:ed .:.c· 

choses ':la':i 1ot r,;:;ve ;;sen acmir.istend by an aJpropr·ate 
roJ"':e and tre se·ec:ed sarrp'ing ':nt'=rval may ~,ave :;e.;r. 
~nsl.!fficier:t to detect .11uta;en·ic effects en early ard/or 
la~e stages in t~e cell cycle. H~nce th~s st~dy is 
cc1sidered un~cc le. 

5. A re;h<~ cf stud'P.: in 
u\:.\ d<:rage 

~n :·E'JS~1 i.il<:: is ~",:.~ 

D"roseb .• ,as s;,mm to =nctece ;,r:ma"y ;:;;~p dc:Jas:.e 'n pr;:,cari.Jtes. SEet" 
o:: t:-J~ in:cnclus1ve E'licence Jf 11argiral re:crrcinogen'ir activit; in 
~- c~.·~'·-:.vis12t' 03 G:11 a ccn-; r:.:~~~2 (os;;-re13:~·~ pos-!·~~1~,.,~ res~o:1::: ~~~ 

a-- ur:..::ua s:1"'al:1 cf Cinc:;:=t i: c:·;"1s~:j;;r.ec pr~;~_ .. r:p-
t=,,~·>:· Jer::;:ct:.·x·ic ir y~ast. r :i -...I::: 1:=::c~ l:Ji ~ se"'ot:;.: ic res~-·~: .:2 

4"" r:: .. ::~r~a1.;an cells 1n·h-~c~~ ~c~/e g~·c::_.:c::r ce"i"1:.:lar- c.,.gc:Jize~:~cn '7~r:d 

~:re efficiert 2NA-reJai~ cap~bi~ities th3n yeast or b!cteri ::~~3 

·::1 ;,.~r~t~~: jts~ :r :J 1:··:-t .:u:ar .. 'C:t::·~~.. :t ~s ·1c.·t?.'Y1·~r::-.)· ~ .. :~a: 11 .. :~ J:--:-:1· 

C~i'""C·S~0:: e:~n~:i"t:zd p;~;-.C,:::T"3;2 ~C":::i./ :·1 in;__ .. ~::ii, _;_~~·~ 1 is, ~:,j 

~ ,. lt C~j rot cc~s-:: g~~= mu:c.:~cns in ::1e satJe e:1~~-~~-ic 

7 

'? 1 ;.· 
.:~ ~ ,,_. 



ltle assess that the potential of dinoseb to induce gere ;;:utation in 
mammalian cells '.-:as not adeq:~ately tested by the stud~es sub.Ttitted. 
Similarly, tile clastogenic rotentia1 of the test material has not 
been investigated. 

An overall genetic t0xicology profile fo1~ di.ros::b car.not be estcb-
1ished for the revie·..:ed stud1es. It is recomr~.:nc:ed, t:1erefore, that 
the following assays be performed: -

1. Gene mutation in ma::1mal i2n cells (i.e., rrouse lymrhooa, Chinese 
haoster ovary ce~l/~GPRT, or V79 Chinese hzmster ce:ls}. 

2. Chromoso.1al aberrot1ons (i.e., irc vitr-o :1amnal1an cells and/or 
in vivo rodent bone marro·.J or micr""7Jnuc1eus as5ays). 

1 t-:·· 
.L ' 

8 



c~ 
c;; ... --loo'"l l.'t.' 
~= 
~-

" ff 

-
"' .:: 

;;:: 

::: ---= 
~;. ~ 

~= 

> 

-.::; 

.-

"" "" . ::~:-.o 
~:,.O"t1 -..._..,,..... =- c ·::; ;;::;_, 

:S.=~§i"~ 
'- ? 
(.)"":;: "0 

::t3>:;. 
:> !J~u 
-.,;3..,-
-· ,!!,) 0 J't X 
-~;,..,o 

'""" :;:, 'Q-
~ 0 

~-~oft-; ,../) 'C ;:r~ 

< =- ...,., 3: r...o 

.J 

;:~ >.f',::),;: - = c:::; "'0 
-..6--~·-
~ :J "0- a. ~ 

~1~.:-- ~-e; {)2 
z ~ ·~~::__) 

"~ 

"" ,~ ~ t; 

o-c -
"':;) :::..:;""' ~~ 

-oy-i,,') 
--- :..c..-1 

~ 

"' 
--
"' -
"' 
"' =-

"' 
~ 

.. - - .. '!:':: 
:::::--.':"'1 :""') 

··:::: .::; .., ... _ ...0 ...n -· ~--- ..,_, . =- < ··~ ·< <.::. 
~"~l E.r II'!--,_-

';';)'e 

·=-
3§ 

"c 
;:;:: ~:t 0 > -.gu-:;: 
- :>..:: 
.:::l..;-.tr .... 

'"':':j )f' 1:,) ~ 

.:..; ,: 0.. ':.1-
>J-c
.-:-:::)1....-
,.'!'l .,.~ 0.. ;0. 
.... ""::;:.,: ;.,. 
<.., J:'Q-· 

..... 
;;o-~ 
-!lO"'C 
-...~o-
~~ ::;. .. - ::::.. 
':;loW~' ....... 

l,.:.> >·- ~ 2J"::';:::..-

"'-,. .... : :_1 
=--c· --= 0 ........ ·t:) :::·~ 
-o ::s-·n .....:J-- ;::..:.,.-

0 

~ .. 
g~ 
::: 
'-' 

"' » .., •' 
-- ~ 

... 
c
- c ..... 
:;~ ,_ -c..u 
0, >'t;,! >
~c~ 
..... c::::: 
<C:I 

= 
' Z-> V'> s...-- ·O ;.,..-

.:..:=:::,.::"";..:::.-; 
::.-..::o-;::..-l
}.. ::.::. =-:::. 1.< :::;.. :;..~-~-= --:. .,.-

' . :::' ,_. >. = ..... et-
- .. >: = 

--::.:~ 0 

.. 
" 

-"· .. ~ -:t. ~-

-~13 ~== 

... ,_ 
"- :>. 

\,.... ~.:. 

.=:: ~-~ 

- ::: (f;.. c :;; 
3'- =--e!.. ... "'1 

-...::::> C t;..! A~ 
t-::::;--~> -- .::-

(!'~ 

- :::r-- >;. ~ :::: = ... - ll =n 
C·- \\.- P t;.J> 
~...oE--"::: 

s.....- ..... = 
t:.::;:. .. '0-

"' ><II 
- > ,_ 

~ .::...-;:; ·-

:::-<.40, 

~g~ 
==~-c 'It"'•-
'-..,"' 
"''-"' - .:.,.;:,., 

"' ~11 :;, ""!i .; ( - :..i 

~-- =~tJ;·;~_..:::;:'= __ ; 
--=-::..to.:;-.:;_:-:-....,'!'~ .. 
C 'N---.': :. ::-::.-~..::::: 

- ~ :"':' X - .11 -:;::: > :;.... __.. ... = !",. -=· .r - .::. = :::: = - ~-- Q, .,..:: • --
.:...,.; -l c- \f."''--~~ ~ "'!:. - ..=.. == ... = .c 

!l; = 
~-~;; 

7~ ;; ~ :;~, .. 
> :- ::-1..,.:...:.. "':: 
"': :>:::: ·-
::: -:;,. 4~ .J:f'i : = ~ 

~~ 
"::- ~·..;:.. 

J: 

I 
~ 
i 
I 
\ 
I 



.-

~ 

--

~ ~~ ::..- = ·_;;: ~ 

1-~ .,._ 
c. ::,.... .... 
.:=::: 

0 ... 
.. ~ c 

~: t£" 
C.'-

L. ~ ... 
=- !.e' 1.? ·~ 
-"-1'1> 

3-
- o..:E;;. ~ 
C-::::1...--~~ 

o- ::..- "'" :.1 
"""E:--o:: 

...... -- ~· c: 
C:ZLC-¥"1 

- C..."t: '"!'· 

"' >¢> 
- > ,..._ ,_" 
-C..> 

~ ~·= o""v !;:;. 1."' 

::: ~ 0 
-c .. =.. 

c~ ~~E l.-...i =~ ~·-... ~ 0 .A t. 

~~:..==~~,_..;::::;r:t :t~ 
:; :.-- ;;;:- i.. .: ~ E ,.1'\ ,., 

~ 1....- - = -:,:;. '::l: ::: - "l<'t ... .,:; ~ ~·t 
-- /'·"":;>.-.......,. =:-..~-.."":::>.r - = :,.;::;. :: .. -- .t.J,- :) '"':! • ·./l-- -... ,... __ "":or:....;...::.·='-== ... !.=,:, .. _ 

... = r... > :-.. f:. ,~ 

""" .... c :: .. -"':::a~ 
-::; . ~-.,.-, 

..,.,ZOO'": ... , 

"". '!'l > 
.. 3-

l 

"' "='-j ,..._ 0 

<;=~ 
Z·A:::;: 
o~-~ 
~u= "":) = ...... -"" .... 

-·~--= = 
=' ·-- = 

"'!;;; ·4!" =' c ~ 
v 1_1 er-._ c.J 

~==c=; 
.,.I'! c 0 ""!.:i = ~:>..- t;o.. 
:;J,~~·...c-~..; 

"' :> 

., ,., 
"' z 

~ 

""' ;:;, "' 0 :::. .r. --- l 

"' •"'-
~.;. 0 =- :::-::> u;:;:,.-..-; 

-on ·e:: i..J ..::,_ e-
i't.E-"':)...-.x 
-o·::.~fto 
C.<:..J- >·"D ...... 
g.. {,;. -o.::: ::> 
1... 0 l; ~~-:;; ..,.J 

~:::: 1.. ,.j.~- > 
<-::..~..:: 

"' :> 

,. 
"' "" ., 

·-
'7 .r. 

' "'"' c "' .-. 
p< - --

005421 

-:- .J,-- ~.- ~ 
::: -· :;: -· 

""!: =-- - .~ '-"' = =-
~.·-- .!.1;.... ::"' 

----:. "";- -
~ > \,.. ::: ... ?: 
.:.:~E:.:.:.::_-... = ~ ~...,.., 

"' > 
--= =·-~ _,-

"' -:.:::.--- ;.,._-
--"::..=}=> 
""'=' ~'t-::::.,. =-"':'" 
":.:.... :.-:.- . - ';,...-:: -= ""=' ~ > 
-::.. ;::., :.... . 
-~- ?~'":: .. 
--~'::··-
~ :.. - ./"-= :;,;,. - ( = "'"' =.::::..;:..::. "':" - .. ·- ::""~::: .. ~-

11? 



:. 
~ :::,,,.: ·= 
g~ 

·- .. 
•-;. ·-·--' = - ~:: -g:: 

~~-,::;. 

~=
--;.~ 

-~ = 
J', - "':. '..,.. --
:;.;- ;:...-
-- .r 
~-= .· •,:::; .. ..:" - /'..:::. .::..-

~~ ~· i 
,..,';'.:- -:: ~· -- ~ :-.. -=--- ::"' >- ":;::;::; 
w" ~ :t-

t.;. = -<:...:... <'"" >-

""" :.:;; 
::: !i- E -~ ----== ::...--"''·-< 

-- ~- .r =-:; 
""::r.--
:;.c.: ........ - := .:::; = - :;. >. 
_;."'1-:::::.~.r

,/t _::; = 
:5;<.E:~ 

.. ~ ~ 
~ = .i"\ 

_.::>;;_ 
·=::. -~5, 
~ "':.:': ::::-; """"' 
~·~ ~ ~ -~-
~-- = . ·:...,;.. 
:::::"'!-::< 
:'C- .. -;. ......... -

::. f ·<.::: ~ 
'!,.I._. <•}~ • .. ~ 
~= -""!.-.-.- ;.-_ :i -; -.: ., 

-=---==--- = ... :...-
::: ·""--~ ::.. :.. - -=::: 

::... ':"'%X:>; 

"' "".;;;:::. ,_ 
u _ _, 
-:':!i..' 
:::::-

~ t-'$c '1;) :::: -Cl <;;§: .. 
>t~U 

1 -··~ ~ -
>! .,) ...... :: 
::!*-U 

~ -i::;:)
.:::.o 
"'-•> ... 

\:>:;:;o 

~-="""" --_., 
g; 75 .. 
:'I"'":.V "' ,... 

--- .:::: •.!f' = -~"' a 
. c 

tt "" 
"1.. > = 
~~: 
.::: ~ 

- "'::::: e 
~ ~ 

41 """"'' ... ~ e:: ; 
~ :':- ;... 

~< 
~'t' .. 

•'-.. 
v- ~; 

c rM, 
::...;. ~:: 

"'!;_ ...:. ~:l 
:J._ ...::::: :1 
-·;?; ~! 
';,. .... ~· 

~~~ 
---

0::. .. ... 
:: :: .... ... 
-: = ~ >-
Q,. - .0: 

"':1 :> 
~:~ r.... r; 
.::-
- = ~· c :,; - ·-· ·.-; 

"' - '--·=\-· :r....::-> ... 1-

c 0 -~ c. ' ~ 
o..-:.. 
L-

""::-:: 
o.-

.::;. ~ ~· 
v =---...;-; 

:::: 
V";. .. .. 
--~ .... -
~":::. :s..-

=-=~.E ::~ 
E ~ -:;7..;. 

·,.."";, ':"" - ""::': ,_. 
~ - :: ·:rr: ,-z ~..;; 

""::': ""'; -- =- . ·- ':"! 
.... "; --- > :.. =::-
~;.·:::> =-; 
~~=-;;;;::::_ 

~i~~t~~ 
:...:.-
;:=:~·2:::: 
::: ~ec.~ ... -

;_- -oo:: 

---< "':. ::.~ <;; ~ 

~""" . ' c-

"' ~~ 
""' '":-

~ ~ 
-..,.,;,. ... 
- '-"'i.m 

~=-~ .. 
~ = 
:;c~ 
~~ 

~ !
-~c 
:...--

., ... = .r 
"'!:C-
:;::-'!..-
":;..~C"~ 

-:. 
~ .. "1--
~ g_~ ;! 

~· '"' ~ .Q..j - ,_ 
"""~ 

"" •C -c c-.., 
""'v -, 
-g-
.-; J.,t 

c,·, 
:':': l..c 
~--c,-..,.. 
!""'.o; .... .._. 

~
- .... ""i :;,.,. 

-- v~ ,;:; :s· 
- =l 
:; ~ 
'- :l 
-e.: 
:::.
c 

>. 2 -~ 

-= 

, ... -..::: 
--:.. 

= ~ g 
t =··: 

- -::'3 ... c. :::- = > .:::..---.::
':..,. .0:::./ ... 
i=~ 
r.-

~ ·:o-
f;~ - .__ 

:::::: ~ 

·- ·>C • '( ./'" = 
.... -::: "':-

/" -- --
t < ·~ z --



g; _ ... 
r-.~ ()..' 
=: !: 

'"'::.!' ;<;:' 

.:::,; 

c 

- c 
;;:~ 
';..·::: 
~;; .. ,~, 

c 
::; .., 
E 

~= ~ 
~"' :.•-

-·- ::'I' 

"' 

(:.,· --""'::' 
> 5 "0 z 

~)- ~ .. 
¢; --:;..... > 

~ .,.,,==~
~ -;::. :::;;:;_
~;:::.o.E:_...:.:.~

:r""' .::: :::: ~- w ._ m 

" ::--g 
~~ 

- ,:z... ~'!:"f 
0 ~ Ul ,.":' z--_. 

' ::;: ... 

... ...,., ~ ::::: 
::-... -:;.. , ... 

"':;:, , .. - ::: .~"': ,.,; - ... :; = 
~""- :::: ·-. 
>:·:: _ ........ .--::. 

"" t ... e 

~= e "t~ 

:: ""'""" - ... 
- 1'tl >, 
"" -;....- ._ - "'"' ::-;;:.. 
:.. l- .::. :>, 
...;;. t.> :·- ""'0 
;;:;- ::;;..=:
~~ ~'::;': -.1 

v E"'Z V'' 

l ::::. c 
::--:::;; ~>:::.::::.::: l 

' ""!:. :;. :-g 

' ~ -·-:;; 
C"':':::: 
,_Q,..;:,e 

~ ~- --= 
"'"' 

1 ~ ~..:: ~ ·-
E __..>-

n.- t>-~: 
X v ~ ~ 
"= ... - .; t.. n -· 
·:;:-:::~.::::. ::....:)' ..v'l 

.... 
<..,.' 

•< 

t.:... .. :,;.-~--- ~·- a 
~~~g~~~~ui5:~~~P~~~g~~ 
:,:._o-.::.-ot...=z:----v-r ( -=c-"'"' 
~-·-~w~--~-2=;v~ =~~~-

... :::-. - ~.. . ~"': 
!:;.--"":. ........ 
-..:= ,., :... . _, 

:;...--:.. 0"'1 
"':'::: .... 

~ ~,: .. ....:. ::.; ... 
"! '[: f it: 
~ "':::;. J"l ~ .. ·-·- ='"t" 
'::"' ~- '":"' 
r:::- ~ ... 
-.,:;: .t'f 

:::-.:::--
2];3 

-
,;: 

:;; ·-
"' ·: .., 
" J 

=-
., 
'-

z -

:-
'::::- .,, 

:;.c-=~.--... 

;._ - -· :.::. 

~ = 
"!;.::' 
> 

f 1 ~ ~ :- ~·~ 
-:::-:= 

' - -- ::..-'::;±~:: 

1 



::: ., 
< 

;;: 

-

~ 
. 

"' 

eC 
.-:;_.,.. 
'lo-:t :!:,\ 
::; ::::: 

.., "' ;::: :> c...,,_; 
';,.,!-

~
tl '!::':!' 
~ ::.: 
:.::i 

::o 

~ 

- "' :::. -
.:::. 

" ~ ""' :5 

--:;: 
~ :;,. 

" ::: ;:::.~ 

::..
-"'-.\ c;,.,, 
- <r :> 

"' '-· ~ -~ 
- .. <l'f '!;;) 
c:: 

..::::: :::·
<;,..::;:-

~<:~ 
-= c ~ 

e .. o..: -·--.;;::. 
c.--'"'"" 
:.... Q. ·t:: ~ 
:::;..-:,::>,E 

"'-" 
"-' 0 
'-'... 
f!'C e 
c: =-

"' t • .r: 

... "' \,.,- ~..... :::;: .... "'""' 
"': ;;, -
v>~e~., .• 

~ ~ 
c
~ = 
--~ =-

J..; = ,.. ....... c· 
..:::.. ~ . ~.., 

:;--:. -..;..;. - ., 
=:;~= 
; E 
-:. 

~· .... ~ 
~"' '":':' 

=::;:-;E ; _.,. = -~- :::. 
~< .::= 

-"' :;, . ~ , "' .> --::::::. 
--~·· t:.-...,.,;; = '"'""-:
~- ~=-o::--
-;~-;;o 

= 1"J:< .... :;s 
:-:.:0. .. -:::: 

- 1...,. ·~~- :;:"ll :::t-: 0 
..::;~c-- "' 0....-:t<- '= 
-"Q:-; 

g e~ .. ~
:::;: <. ... ,
--::::~":; 
~ ... 'C c '---'-·-

:. !e 
'!',; '-

:.....;.. _..,.. 

Q:, 
"' " ... 

:::~ 
::0-' 

z t.= 

--'1.. -:;; _.,.. = 
-..'c:'"'=:;;) 

~ :-.::; ·3_ 

-- "'4. 

M- "' - -:::"!: ·~- =-

-- ··-!.. ": 

·:; t; 
"'=:..::::..#'! ,, 

::. 2S- :i ::::~ e :,·:::. < 
~<:;.<~ ~=~ --- ,_ .. - ~-~ ;;., 

-...::: . ,. 
;=-
...... ~ · .. 

'""" .:... :-
~'; =: -~-~~ 
- ;-_ >..,"' .::;. ,._

.;: ,..._ - ~· 

:-:>:;::c.z;..· 

- ~ ·..::: 

! 

.:. 

_ _,_ "'=' 

- ..,..to:r-·· 
-~-

.. ,.,(")I 

I.T '!:,;:; 
"'"""' ;.-;., "-

<:-
.-.1 ~"·-· 
,.:;t Ci :=;1 

=·-r;: __ . 
::;-

... C:. ... 
.:::::::::..;- ~~ 

:::
::; 0 
-::. 
...-:: 

:::.. ~-

~-; = 
:..;-:;-

..::"'; ....... -§ 
"-

~ "e = :±- E _;;: 
~ ~ - .,.. .. 
~ ·""---- :::<:-

"' =-= _:. ........ 
~ ~· ... ~- ~ 

;; 

·- .. 
~:: 
-= 
._,) ::; ..., 
>> 
-::. 
_.:,::; 
'-'~ oo;..::_ 
(!"!!,= 
l,r::;..::. 

o;; 
z~ ~ 

""'" 0 " '-'-
'-' 
""' : ::::: =-

c:o 

---

.:; .. _- -::: u. 
-t..: = :"" 
~ "':! "':: 

.,_ :.· .. ..< i. 

"!"-..... :-- .. 
"to- r
--::::.:::- ... -

- -:: ·= ::· ":; ~ 

'<· -
"':- :::

-:;;; 
.::: ::... .. -·-
::..::-:..~= 
:-- - ... --- ~ :::.. ..:: --=----- ~- ':'-
"': -: ....... ._-

...:::.--



'ttudy/i\u\hnl :../\t~tdy id«·Hi if ll,,{ !till 

'I lhc ltodll•llon ul 'J II•· !O!lVt·,·:,l(lll 
In Yt'd:,( I·Y li.•dl\t tk !lf<.l'•lf"o•l h11/ 
P"1rrv. J, N,/ l·itd,~ ~c~~. ?I; 
H 5 •II ( I 'i II ) 

I 0 ! "'" et l < d I '" I ~ o I h c lld c 1\1") ; 
In•''" lion of mlle~llc lfi''l" Ulll''''f' 
\lOti )H \dtt.f!,dOIH'jti'\ tt~rt•y!~LL_~/ 

'.ldH·tl. !\. ·llt·l ! ''"'l" rl", I I 
lioi.d H,.., l.':lll lit' II'J/·1) 

!I th··ml<.,l:y '"'''""'' ''"''l~<·tlulc!llli!f, 
·.ynlh•."• \'- In 1'1 im.H y rd lun>,lio 
<Yit: • illl!ll'l'~: (\ (Oillp.•fh<lll vJI!h 
h<!< l••rl.d mol.t•t••nlr!tv udn(J nn 
't•wpuund-./J•t oil·! t f t; \ , H• i"~\lilil!', 
fl I . !Ill I. I I . II"'"''""". 
f. I. , I I' I', r<. K, , ~hi I, ',. •I 
fJ,vir•ll• Hut.t•J<'tt, I. ll 'I? (1'1111} 

An .1',-:.t·-..~.l{Wiit of lht~ poit•flt l.1 I 

;, .. '.l1ol,ll· lod• liv "' Ill I'"'* I 
\ }•it-) 0\\flq tiW i!Jl•~!'.-t' \:H'flll 

1"'1'1/P,I••• loll . .1., ll'\1, ii 
\. •IIIII II<' I~ <'I , I' /;-ltlt.tl , 

II<• ·• I l ,, · 1li I •1 I '• ( I •In I) 

' . 
(..) 

.: 

(i!·t:l'l I c 
l ndpulnt 

!INA d.un.~u0 
(ml tnt lc 
(J(1 flP 

(<HlVCt'~ lrp) 

IIIlA 
d.~m(~(l!' 
(Ill! tot!( 
(jPfH1 

t ~diVtt r·. \tif}) 

ur:A 
<ldhld!l!! 

!lr•!/1 tl.tll•.t•)"/ 

f'Pp<i I(' iII 

<.Jt'llillfl·ll 

'pj !·, 

1rtr11(d~lJr 
01·gdnl•~ P{!r 1 t y 

,. 
'· ~-:vh.1ile A11dne 
,; lp !1,1 

~! r.ll n: 
('t)d! h~l lt 

,1,h·n ''"~ 
und I! I:;! I 
·!In~ l<11 I 

,. I ormul<~ 
i ion nf 
<ilnw ... h 

~. t~n~vh lttt.: Nul 
H-1 

l'l'l•lldl y 
r.11 ht•pd! o 
(. yf tlS ~ 

f{OU't~ 

\J!f,>rl!• 

{t'{I<H't Pd 

Nut 
fP(JOrt t*d, 
II!S t 
Ht.ll Clr\,l l: 
~~ i 4 
d 1111 t '" 
j.lii'I!U I 

~.:H;t 

• i d{! ld !'> ',d j, \ tild\ >ll>fl.tlj 

b;Hti !t ,,t Inn 

! t~t--~ :oq phdo;e ~'!!! !~ 
!'ifHJ'}'''i tn so·_;p(:n~ 1on 
f nr' lil hnqr~ t\ 

Ill" c, ~·} only 

I "\l ph.:·;,• C<l II s 
~·xpP\rtt ht ~u:;JH-n-; I on 
lh ihol'f'• dl ?!J"C 
( t,IJ IIH ;V} 

L<'! 1\ ··~'"'\'''! 10 hr 
rJ t ·\ J "[ < 

I l~" d.t i ly tln)t" hy 
Ul,Ht)tlf' 

IJ{I~C 
IIMl\JC 

9 doses 
r.lO•Jlll 
I r·•un 1 
to 166~ 
,tpm 

Ht•opofl)c 

l'os I! I Vf'; 

t1nst• fe 
l;>ll••l 
lno-c.,s•~ 
In odrtdnc 
!lllll h \:; t t 
t! \n¢ 

I !Ill'!<)!" 
I <lill > 

Cuncluslun 
(lVd\UdiiPO) 

Arrt•pl~hl~> 
w! tllout S'J 
nrtlvntlnn 
only 

t:wm1~n't 

!00 MHI 
}Cl(l() 

ppm 

Cytntnxlr Undcrrpl~blr 
i\ t l{l(l(l 
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- - ~ \;'" "T 
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prlatc dtHI lhc cnt Ire 
~P~111ld l <l!Jt'tltt~ i> diHI 

~Jlt'tllt!O()CIIU:, ~~ cyt lc; 
were 110t ~amplcd 

(Cone l U<lt><l) 
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Eigtteer~ She::::"..a.."l Bt.S "''eighing a!::But 250 g ·.vere h;OLSeG in i:ci,idual con
vention.:ll cag.es havil".g :re::: a-::::cess to ¥at2r and feed. Tle an:,T.:::··s vere crnditi~rx: 
to trleir envi.rcroent oo:cr~ t'1e fee1in;J StUCf i:eg&.'i. After tl.e CJi.~itiorL.ng p::!r
iod, the DNBP ¥aS incorpnted into tJ1;; feed raticn cs fu1Jo""'5: Gne part lli"BP 
(technical) in aceto::e, dissolvej irt t;.;o ~ar~ pec.nut oil~ w'as acded to p:e-cix 
c'tcw and placed L1 a E-a·:er' s ?•!.ixer. Tf:e con.::er:tYC:te cbc"'' ccntair.ed 2000 
ppr.: D:\B?. Tl-:1e co:-<ce-:tnt.e ·.:cas c:lu::e·d wi':h cba¥ b s;i<.""'e :'i::.al c:r.centrat.::ons of 
50 and 2CO pp:J IJ\,3P. sf.x: :-a.ts w::re ccntinuej en a a:s?-f.r:ee ciet ,,t.iJ.e s:x rats 
•..,"ere fed 50 r•;r for DB C.o:p:; and six nt.s fed 200 QQ-'1< fer 133 d'=l}s c.lsc. Thre-,~ 

groups of fou.·.c ra::s BaCt -:..-.:::..-:e pl::lced i:1 rretcb.:llism c.a;-2s fer ccLec"".ioil o:: udne 
anc feces for the C';,•t::rflit;h': ped:x} :_r::ned:i.:tt.el:;r prior- t~:) S2CC:H0:. Curi:1; t~is 
;?Eriod, ell ra.:s ;,-e::::--:: f~ ?lain :!'!0.-;. All a.llm:;.ls ~ov'Er-e killec .::::c::.e:r l3c, cays .,it..:-. 
t·,,,'Q rats ::.=rar~ each diet :e7Bl us:::d for t i5st:e analysis. A:!l tf.sare s?-z.;_:•lts · .. .-e~ 
stored ir: scirr::il::.aticn ·.·i:J.Ls anj f::ozt::n ir:mejiately a.ft:ar secr--L!lCE. Feces ·,i'ers 
stm:ec ir. spe::'_."7!2:1 .b:cttles .::.nd f:-czen ,;>rbr to anal:.:'sis. 

An cnaly-t:c.a:.. s:an-:ar.l of r:m:.p "'T£.5 ;;c?J::a::::-ej in ten..-e::x: er:d: tt.;)red at -l5°C i :1 

.:1 tro .. m ~.l3.ss :Cct.l2.. ,l. s:Jlu•:icn of DffiP in be:1zst:e ;.res ::::e~~yl::=.te·:l by ad::in; 5 "·-'
of diazc.:ethane reagent in a ~;ell.-vecti.latec ho:xl. Jte :ret.~ . .:::.:.tec: star.C.::.:::r:! \>as 
q::: f',..;retj to st ~.:-:C :::.r 30 :r:.i::1..: t~s :efor-?. EC--c-e <::r.a lys :_.::,_ 

Il:B? '-ras ci:::'ClJ.at 

''i t.h. W r:.l oE ,:;o% !:.c nze::e ~r:; :-.ex:.:--:.2. 

~~ ... u:::l:!sis or: :~:ed, : Ls2·~' ... :te an.i excr-eta .. ~.·'2..s as f.·;l] :;·-~.:s"' 
:""'e·e·j: -~ 2 g .:;f fJ~t:::i-::d :s-·eJ. ~,;.;~s w.-lei;.~ ..... ~te i-.. ::-: s. :·J;: :rG. =:ur.C.-Xt·-
t .. ::rr-cen~: :-if~';~ t·~:~e: ~r~:J Ex:r3::te:i ·..;:t.h a :.i:=:.sue h~nizer :wic._~,l 25m2 cf ::eLz~r.t2 
:~'r arp:.:<:xi:"~:at-=:.::" 2. ::i.:~..:.t::.:s ~ hf:er .e.-x:ra.:-tiJn, e-;...:; 53:"-~;-l-2 ·..;as ::=-::.:.__ ar:..:. t:"!B 

supe?:na::z'"lt la~-e;: t:r:::ns:<2r::e,d ar.1'lycr:x.:s Na2S::.:t i:-,c:::.> a :lJ:J\' :-:U 

t.r.e '::Jh:i-:''e t::.> l ~G 
:ii£fere:1t cxt:::-act:.cn 

::·of<\r:ce LC!:B, ccrn..:>i:1:. n; t~ :e e:}{7_.::-~,.:t:.s 

-~ras ~€:2":ylat2d :1r1C a.:-a.~j>·ze·::. 

;;.71; :1(...";"JSt-

" '"' 

?at: 5CO ::§.;1 cf ti.ss·.:e :..,las ·?xtr--c..,c;:ed .. ,JJ.~i G.r:.--a 3 rr: cf =.c~-

'Gnitrile in .::s. r:...:cll Tias~ ... ::= ,:;rin.:er ~ :he sa-rrple:s -Mas ce:.""'l:.ri.~Q~·: ,~£t~r s.:.c:t ·Bxt_::-o.:-

:: i.cn and th€ ·":ere cx,b:r:<:~d in a 40 crl sC'::"e'.<'-C?p C'~:lt':"i:·.:ge :.ute. 
-~·;.'"e ext:::"'c,::t ~·"=E' ;:~al.~:.t.i,:r: . .:2:! .. ,;:t:1 ::-~·.:c 5 rrrl p::-~cions of ~c:".a:s: c.:~.1:: ":)2.:::~:=~lfed a=:te:-
eac.h ex~nct:c::::, z....~d t .. r;e :~~.x.are :..a:y-er ~#),as disca::-dej..,. ~il7:f~ ~ilJ..ita:s 

jf acid.ic ( :; :% a(; ... h~cx_:~~ :~a2S04 -.. .;cs ad1ed t·() t..~ a::et:JrJ.it .. :::"".:.!e :::::: scts;r_;uen:.l:.t 
~xtracteC t,.II(;J 5 ~J. ~!:<::>:~~ens c: i"'"Y.:!:~3.ne 4 :~ba he>(::.::--£~ .:;x::~c~.3 ,;,~··:!:=: ccrr.:ir.eC, 
:or~cent::"~l:.ec -cc 3 \"'::::L:.~· .:: J.J-J$5 ;-:,1 ;_.:n.:~r:- a ;er~~::.e st:-ecm cf ri-:..r-:r;s-:·:1" :sr;~-: 

~A'i ·::..:: 5 ~ ... l :r~e s.c~~ 2.-::s -~~-:-? ::: =:-~ :~:o::.:--:.cte·~ .. : 

~ :-~:.:.·et.~ ·_·.n:e:.- :_:_ s~·_.:.-s::..:-" ... ~~.s t ~:: :r.:~:--.e::~s fl; 

:Cc~.;:: 3::_: c~:·=: :~; : . .... :.~:. ..:~:-,. ::-e s=.~= :. :-- .; 't 1 

::c:1 ·..-.-3.5 .::.12.:-·,.~::--: ~-=- ;.c::.:e"2:: :: .. ·.~:-:·.:..;:-.:. ;;:.·ior .:c 

~~:.ne -~i~ ~::~'::-3 cE. ::-c~t::-ti ':.!"~.-e ·,;35 

4 ~~~t- ":~ :r .. :.~·>; ::,;;.:r;::-~_:-;eC q '-:e:.~
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rc!e:rL::itica':icn cf Dt;:5l? SE?a.ra:.e·d E-=-~ar, :.iue ~:r.e Wa3 .a:::l-.:i;;ve:'! v·:'::h pq;.e!: 
a:sor.:r:::ion s:::x:ct::c:sco;J:c nea::c:::-~::tts (la...TN~¥ 3·-;;;s OJ . .:r 

'-'~ l . t ..... ,. ... - ... """"'." "' ... ~~ ~-~''" s:.ou_:...er a i.i..:.. .. f : • .J.., c.!.ranc:.l...,..._ft::tor~;x·,lc 

of tf:e ~ec-b .. :::'tylaniro-~ fran !:l~3P ':Y;[ red1<::t1on 
,.d,._."'.! tbe ac:then::ic SJbstan<::·e. Jn Dti!::P, in ccntnst to t:te cthcc:-

"cs vo::atHe i.n the p::esf:nce o':: ·"·~ter 'I.I:J.fo=- & 

s:::ts~ce .::-\l "'~"ZS cc:""tst::-s:reC. to t>:: a Ci1.iL-o ,::aJ?JmC, en Ll-e .tGsS3 c£ 2.':s 
-:::olcr :c:-eactiors. ':'l:'e r:et:ato:':ite is p:ac::::ic:tll? ror;:-7cl:ttile in ~~ato:::::- vap.Jl'::"; it 
t"1::s t: .. "! ion id=rtt .. c~ to bat cf I)N3? :::r•j -::::-n .te t:r-
t:~cti'!d L::m &'! al!<:z:lire EcL:ticn vi-::.~. m::t":l!:e·J-;:;(Lke:.ore .as a s:ilt. 

,5-ni :.r':);:l-'.,~:1c)l, 2~~se:-::.1 ":_::i -:, ··~-~-..:~.
{ 2-h:5··:r :,:~::.::··--: ,5-Ci:-:.£ :::cphe:-z_,-1)-~r:tgien:i:: b.:: I.e, 

?ciC, C-:".et.h:;tl-~· 2 hJ~~x-!-3r5--::::l'f .. cr::~~.t_e:-::~1:.~::-;:::--c;::icn:c 

,, E-::1::-rq;~r.:J>:r-;;l~.cx:cn2.de, 2-{ 2-bjZ::::<"1r;;:r.e::jl )-::;,..J:a:-.c'2.-2" 
)-~~t=-r:cl-1 ... 

-~"] :..~.is ~t-~:.01 C"'1~ alkal_i s=..J..:s J:: X:t~-'1.. Cir.i=:::-c 
;_~ t. ''-'"' ac'1:! d::te::;;:;i:-.et.:' 

f.r:r: ~u.::::Sc"' .. :lCe n1 c-:r.:::'.:::': 

·#:J.£ 1~ fe:~t:.:;;., -_._; ,:._;:-
:J2.X:_::ur;. c.: 4~5 5 :r~; .:1 ... 

~ -r: ~c:;: i ·:-n. ~ c ~= i dr ... ~=s .:C.-:~ :r;ri re:: ;r.c:~-.:~.:,F-::: :.~

:-es;ec: i."l~~ !_y. 

::-::e •-=t--:n·? anj ro:. ::.:.-::.e ...... ::ri:t:.:.s. ~=;·a;.n..s a:--.C ::i3:::..:·'.S3 ~~LES':c:: :r;- ~-=-~::: :::~2 :::f:. 
: ·?-..:~ ".: i_-:~ .::·.~.·: ·:~ e J.. i:--te-3 ... 

t .. ~:s :·::..~:r:_ -:..s c: ::J:bP-z~~:..c:.~·:e \ =~ 
:~·~.:2 ~i"'l8 Et.:b:=t.a!.C€5 (s:_:.t"t::--:.::~--CS5 :-"}; 

.:i::-1-::r:::f:·: :·-:xt :.t3 e.J7.:e::- 2.1 ~ :-s::::---.:·..:-:J:=-::::.;~c-
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F~:e IN3? 9J:b:st:3.r.ce 1), its acet.ic ac:.ct !-:CCC:'lj:) a.'Jd l,l-d:..'DE.:.hylac:·ylic 
acid ( -a:::--cH-C[ICE-:: h} ere trznsfon:ed in t."la sa;:e w:a: in nt..s ard r?..~':>l:i ts 
side dB.:iD o:xidaticn cnd-l 1102 group r~c'cuctiOll) vith hyc'rclysis of tre est:e::

t:cir..f.:rg .rlace. 

I::J tt,e CC.t"l"~~f:rs:!.:;n i:-: 'v'i>:o of tt.e test subst.arces (see me:hois) in ra':s ;md 
:::-a.:;ci':.3, l:..t.e c::r.tp:lrc-:5. \~ --- c!:'w.·::rr.atc:.•;.::-ap~_ic stt:.c.ies sbov tnat. th:! s3..":E :;12:ab)lites 
·.,!i:..t":: :r.-cioitrc SL"UC':Ur&: {S~..:.."'sta:Jc-= rr/uni.derct:fiee; S'U<."'stanc:! Vfb-:::-et:lyl-2-

,::-dinitrr::>fheryl)-_;>rq;::cn:ic <.:ci<i). Tre car::on!:c ,;cii {3ctst?.::ce V) a~~ 
()c.:urs L'iro.:':;h cx.i -5c:::S.cn cf t:~ t.er:nir:al C of ~ile siC.e ct::.a:~~, t.~-hi:_.e _ 

S'Lns~-:~<.::2 '.:.J ;_:r-::J:_'='blf .a c::r:;p::Jt:.nd hycro:::::{l::tec iJ t!le .si& c.'1c...i:1~ rh:o 
s:::!.E:.: .::.--J.c:i.~ -:·:-..:i,-::::.ttior:. s:u;t~E:S:t.£ ::::e ;·arti ::ItioL vi: a r::,ic~scr2.::.. 
·,ihich is L?SSpccsi':Jl€ :'cc t:-:~ cx:i::ia:ti;:::.:: o~· a~ipha:::.:2c side ca.i:t.s. 

=<.e:llction pr::JCu:;ts ~.w.ir:o ' of a;sp cr its e::t.;ers couid .Jcs~ca~ly oct 
=..e· :2T,<A1~--:ntei .i:-1 t-:e :1~i~.1e cf c::::.s tu:. ".Vere r;_tJ.ite t",.~iCe·n: in rsl:>.U~t '"JLi-:--.e 3.5 
S~u:JS'3"iCB J: (2-.sec-:::l.~:.ty::.an5 .. r:a-4,:S-nit~Jfher:cl) *' Purt~~e:~::n:;r~?'l U? to 6J% oE ·:l-~e tc
ta: ~,~(,::r=t.i.::c-1 in ~ .. £ :-C::Oi=s ·;13...c; ::'"E-~!:t~C: as tt.e C-:J:.cct:.!."":nida ( ::J: o: S:!.t.s::,ciT:e [!, 
::,.;: t1:.s r:t:r:.a!J::J:.i<:e ·~?s r-K)= Cer-·l:r-:Str:ate~j in rat ~urine,.. 8o:rr~~:.iat o: t-1:L.s ~r:x:u;;t: 
c.o.:.:.d c}:.;:L:~·, h.~ .. )~fler.~ ~ircr? t:.e ·.,..;a;S fcu:nC: in .r::c 1..:ri.:a.e v~~e.1 t:1~: :~::i~,::1 

~or::\\ ¥2S fE'.: t:-:: tl1e =..rl~!_::-\:::._}s~ T1-.e c-~_Ittof!:"s ;:~a: :.::e ::rs:.: s~€'] 

~ :5c is .:: :re:Ucti.or. ·:::>-: a rd tr.J Q:!:\:1_ ;>" ;..hie'! d::cc-s 
:.::; i±.i::::it:ic.n cf tr~e ::it"~:;, t;,;r~? r:;C:.~c:.~.s~ .s~·s~~,:. 

!n ·:~-:::"1 eft.~:: o sin~;;}e ((~·::.e,. t}1e c;:ucn-r.it:J c·:f r;_::..=.re·:-rt ca~t:nC :::,_-:c 
:.:x:):.:.~ it3 E:s:ers fJurd l""l t"'1e ·~1::-ir.e "Hi L1 ir:. 4E hr.s: cf~~c ac:t:-..C.nistratiur: 1

• 2.J:r ~ vc.s 
:-E. _a·~-?d :~: ::e >3:.nnun: c: ~:e .s:.its~::n~~ ~a~ir~ista!:':etj ~ t:Jre :-x~::::e~.t:c::-1 ~"'"~as t.~...~ ot
s.s: .. "'-a:.:.·:n c: ~·3~ ::::P2 f:l..;.rC 2:'1 r:::bti::.~ .=:.:ter a =ose cf J3 .,: ~,/k;,.. =:<cr-e-::..o1 c: 
::_..1)~ ~s-:t 

=<··!:- ·~~ : :::· ~-::. ~s: t ... ~ ;:-:s ,, 



?i.nal ::teo::rt Sc.: 
-------~-----

D:ispcsiti.ou of 2-sec-b..:t-y2-4,,6-iiin.;.trl)f'h2rn!. {dimse:::;' 
iin p~r:a.nt llliice 

De;:'2rt7ten.t elf Pha.:::::n.::c::>lo;rr, !!.ic+-,iga:. 5t:=7..e Uni7el.:;i.tT, 
Scst. [zue~::-r:r,, L>-1ichi~an 43223 

F'ood C::::s::et. "JCxiccJ. E: 45-52 

:21973 

Gi::sc.n 

e:-,L='ccmly rin:;;--le:beUec t14c~cir:cseb ''3 .a.; :Ic/n-:nCJ::.e~ 
~"~:~irJ"t:.r:::~:Jt ~-\!::cle.E:.r Coc,. St =..:u·is) nix;z:G vit_\ t:::1la:E"l
lf/~ GirY.::~t ((:G· . ., :_'1--;rr,J.c~l C~~? ~r:,t! 72>J02C~r _96·-E} ~ ..... 

=.7.-: n,g ere 4J r::g1 !<;:J cz·:d 1~- foe colcci:-et.ric de:er-
;::ai~.a.tion i.:-1 ;tlas.~; ]7 m~ :n;/~<;j i;> ~~d 32. 
~:::- cs (eam cni.nal ree2i =~:rcxL.'1ate1y l tC cf :::-ed:ca.:::-

~17::. t.l~ \25 

~·15.i:::e: r fgrz~~ ?•liS~S-1/·e:::~s~e~ -:=:r:'t 3?2rt2.r: ?es~er::-:: ..,!;;'~ir;.cl.:: ;'" 

Ecsle':c., 



-2-

Electrq:hcra;;rcns of blo..'Yl ser .lm of ::::::t-3 p:Jis:>neC. p:;r cs, tt:rou;Jh 
si<in cr r:y in7talatior: we.re exanrir:ed. Tte el.::ct:qci:'..oreti:= system used differ
snti.a':as bet-;een L~ presence of alburnin-::NP? O':' albu::lin-Uo? ca:plexes ( c:::;
lored) ar:d tr:e unco-:npleY.ed ca::pounds Of t.:1ei:- s.aller el.,.ctro...--horetic rrobHity. 
T'1e :n::t:::~oolit<es {s:::«ots vith R.;= 0.47-0.511 \\Bra de::ected in tl:e crgans of the 
::oisor.ed ant-ra:s, ~.a':nh- in 1::v<e::::- and, al5o, in s::Jlec::l,d<ienevs, ar.c blcoe. The 
· f:au t;]1r;.se-m~~ans ar:d eluctcs f~cm blE c'u:rna:to~ of l":Etatolites 
.¥ers· E:<:::ItinEd spe·~tr:::grap~.':ca:'.ly (s~.actro:Jho::cr>::te::- CnicaC"l S? 500). et:?P and 
:.t:~.? vi'::l'. n;::r~l ::c.t li'.Br '-'·'e:-e s·-.:.biEc:;ec to ir:C'.ltation in vitro. 
r~'Jr-:::'le_· ::..:..-:;r.cific.:t:.cfl cf J:et:l..OOJ.ites :or pcssiJle re:'luC:i.cn fcoCuctS":.,·ert: per-
.:~J:::-:,,:?C. S of £X2iscr1e~ rat org~r.s anj :=crD ::r:c~.:tates v.~~e scbje2ted 
~ 2 c3.:i.cz:Jtiz;:t':.cn c::d coqEr.g •..;i.th 3-na::;-h::cl cr :·:-l-·r-.a;;t::::.::;-12trylsn2diarJr.2. 
:,rc,.,-.1-r<ed di"'.=c d;·es obtair.ed t;..i couplin;; wi:.h 3-:·":.:;htol '~'?ere exanirr.:d S;?2C:tro

ly .. 

1:0.::.~ is :::at :: :::cmp:lete sti.!.jy j,Jt a !.':!:::.t:?r :c "-J-.te eCitct". It is ctvicusly 
:lot ::c ;-(t(;Et the data r·-2,:~uire-:12rts fl'?C8.5.S::::::' .. :" E.:::::r a :net3J:x: lis..11 stucy r e.~., 

··:::.c.'< :::f. c.::::=:i l on t..:1e rT~EL'1ceo::.::.;;:'.es, be,... cf :.:\.:i.·.iC::..:..'i2. ::::J:..,~a.} c.::ta, l:ck oc 
_es:~ s:.l::-·~t.c:ccs c.i·i:::.nct.eriza.tlc~, etc~ 

~-:~~-~ Z.:JS:;~,;·t..L,:.,~,. f~C·c~ .. m Cf :I:e S:J;"E:r.:;ct:::±~"":t.S li,..""e!:" i::r3CQtior. s;-ectrl.B:": 

:::~~.c ... •.:-1) .:r:n t::e p:.t3cne::: rats '.¥as ccc.!)arei t:;, t.':e ::;;-£:-::.r·:~h:c::.o~-etri.c pic:tcre of 
,~~e c:: the ir:cuC\:.t:.cns fr-o:: :-:ccz: =s.:. li·:e:--s~ I:1 b::;-ch ir.stc--'lces 
:"~~ _:>::;;~ c:.J~,.~-? in l\,7 ~·r-.:",7~3.:. to :~ a:::-cs~ :~::.:;;:::t.i::al fS'!:' Lt"'PF c:r.j I:t.\rsr in t~:e 

:-·~s_;~2c~ ~ \-e ru~ernc::a .. ::ts ·.4i ":..:, c. ~-:Jexi-:rl:~:a ;:: la::c~-:,a= 2.)prJx5,1tat= 1~~ 300 

2i~~-F:?.:'£ i, :K::..:b=.tt:.·C "r/:;:;1 =~\~--p ar :f\3? r:::·/:e.E..:e·j a ::=:i~l,;:ri!::?:·' in thE spectra 
:.2:A.:.: :-e.-:::: ·,...ri t:: a ::t:.~.::Sl.:7t a2::<."'r;t.:.cn ::a, .. \;~ .:;: :::f !.arTt-:Ca= .:;co-'":60 me: .. 

... .:... ~~~:::::% c.r:j ::t:-5P c.~'j thct th·e E·:'1:.-yrn3t:c r-:?C'_:..:ti.Jc ;J!:"C>:e~.:: cE t:ieSC bcrticijes 
,:-.::;c· "r3 5.n ~::·~ 1 i ,-.=~ ~ 

13 :~ 



<.e Eerence: 

··inal Re;:xxt t\o.: 

·est ~·ic.tocic:J.: 

STUDY E'-lA:l'A'IIO."J 
Secondary :<.eview;:;::-

~1eta:..ulites cf. dinitroiwprc,;?Ylp!:enol {CX\?P) an:..i ct di
ni trob..:tylphencl ( [t-.:"'BP} in the rat.' s org"'.z:i~·1. A :::a:-.s
lation of: r:-etc.;':;oli ty di,unitroizopropylof'"l)clu (IT;:??) i 
dwt.:nitr.::>butylofenolu ( IliBP) ·-n organizmie szczuow. 

muo E0767 

Det:art.Tcnt of ~:Jxicolo;r:c:al ar.d :cre;,sic C:i::e:7~is':::y·, Yl2di<::al 
Acader:y, I·!::~::-:: a'' 

Acta Pclcniae ::=har.race'Jtica XXI(::.) :222-223 

19E-l 

Her.nete:::-g ~1. 

rats 



Reference: 

Final Reoort No.: 
----·---"·----

Final Report Date: 

S:::onsor: 

Test ~1ate~:ial: 

Cose Levels: 

STUDY EVP.UJ_;I.TION 

Effect of focd ceprivatbn, pheno:::Orbital, and SKF-525A en 
teratogenicity ind~ced ~1 2-sec-butyl-4,6-dinitrophenol 
(dinoseb) and on disposition-of [14c}dinoseb in mice* 

N/A 

I:?.rari:.co('nt oE Phar..acolo;y, ~~ichir;;an State Uni v~rs.£ ty, 
East La::.sir·9, i'1ich1.gan 

J. Toxicol. and I:.:nviron. Health, 1:107-118 

1975 

Pre<>che 1•1 .!>!. and Gibson J. E. 

N/A 

Dinoseb obtn~neci frm1. r;o,., Cheiaica2. Co., ~1idland, ~t.cn., 
Lot 4 72002JC, 196£ a:-.d [14c)dlnoseb (ur.ifonnly rin; 
labeled, 3.04 rnCjJ:mcl; ~·laEinckr..xlt Chemical, St. f.")uis,:-lo) 

15.8 l':"g/k.:.J dinc,50eb and 15.8 rngjkgf25 uCi/kg) [l4c]d.i.nose~ 
administered on lOth and 11th day of gestation: [Uc;d~ncseb 
15.8 rrg/:<g:25 uCi/kg) achinistered 1 hr after tr-eat-'1"'ent v;ith 
32 ng/kg SKF-525A or atti:!r 3 days pretreat;nent ·11it!-, :;>r.en;..r
tacbital (50 rrg/J<g) t·..,ice caily; lS.8 m;;/kg(25 uCi/k;;) after 
0, 24 or 48 hr food deprivation or after. pretreatrrem:: ·..,ith 
40 m:J/kg SV,.F-:::.2SA l hr b::fore [l4cj cinoseb or with SO m:-;/kg 
phenobarbital administered t·;~ice daily for 3 days 

Female mice, S>viss-:..,ebster (Spartan F,esearch Animals, Haslett, 
1>1ichigan) 

*Teratological consieerations are disc..1ssed se;)arately. 

1J~ 
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HETH:JCS : 

Three groups of pregnant mice w::re deprived of focd for 0, 24, Gt' 48 hr be
gin~ in] on the 9th day of gestation. Dinogeb was administered on tr~ lOth and 
11th day of gestation(see dose levels, p.l}. Three, 6, 12 or 24 hr after.- [14c] 
dinoseb, blood was obtained by cardiac puncture under ether anesthesia: follow
ing centrifugation, 100 ul plasma samples were added eo glass scintillation vials. 
Samples of liver, kidney, lung, placenta, and embryo were collected, minced, add
ed to tared vials, and weighed. Sarrples were solubilized in 1.0 ml Soluene, 15 
r.1l toluene counting solution (5 gm PFO/diphenyloxazole, plus 200 m;~ dimethyl 
FOFQP/l,4-bis(2-(4-methyl-5-pf.enyloxazolyl)]benzene J?€r liter tolue:>e) added and 
radioactivity levels rnea.sured ·..Jith a liquid scintillation counter and expressed 
as dpm/ul plasma or mg tissue. 

In a second experiment, t·11o grwps of nonpregnant mice wer-a treated with 
[14c]dinoseb (see p.l) after 1 hr pretreatroont with SKF-525A or aft8r 3 days pre
treatment with phenobarbital twice daily. A third group was not pretreatec. 
Sa.:nples of blood, liver, kidney, and lurcg 'fiere obtained 3, 6, 12, or 24 hr after 
the radiolateled dinosc!:l; plas:na 'das se;:)arated IYJ centrifugaticn, and radicacti
vity det<?rmincd in plasma and tissue by the method described atove. 

Five groups of nonpregnant mice v;ere treated with [l4c]dir:oseb (::ee p.l) 
after 0, 24, or 48 hr food deprivation oc after pretreal:Jrent: ~t1ilh SKF-525A l hr 
b?fore [l4c]dinoseb or with phenob::u:~i.tal twice daily foe 3 days. Blo::x5. ar.d 
li vc:: ::;amples were collected 3 O!:' 24 hr later, plasn'a was separated, ::tnd aliq1.:ots 
prepared tO determine total rariioactivi.ty 0.5 del?Crihed abJve. j..>inoseb met?..Colitss 
·..:l.!re sr~par:ated frorn parent co-r;;;cund by ~ethyl ethyl ketone extract i.cn and radio-
activity in the extract determined as cescribed in Gibson and P.ao (Food Cos;:-aet. 
Toxicol. 11:45-52, 1973). The method was shc::Nm by thin-layer chrom::lt::x:..Jraphy 
to extract only unmetaoolized dinoseb with a recovery of 99% in p1asr.a. 

For c!etermination of % lxdy ·dater after focd deprivation, :-1or:.pregnant mice 
·,ace ki.lled l:;y cecvicaJ. dislocation after 0, 24 or 48 hr food depri?c.:.ion. Bc·~y 

"''eight was deterrained a::ter rem:wal of the skin and tail; the r .. (x.ly '.>las h<::ll'o:;;;eni
zed in an equivalent weight of distilled water. Thme aliquots of the hom:;;;en.:,te 
fran each r.ouse were 1-1eighed and cried to a constant ~-.-~ight. r.:ata \•!ere express2d 
as tr.e ~ean per cent t£-dy water for the three aliquots. 

Canparison of the r<:~te of disap?earance of [l4C]dinoseb ;.;ere :tk~~-::e ~'Y ;;t t test 
for the difference bei.:.W'aen slopes (Goldstein, 1964). .:Ul other data ,·er-e stus:.ec 
by analysis of variance using b2t·11een-group CO!llpadsons Of the least s ic;;~nificant 
difference test. (Steel and Torrie, 1960}. 

Cu;r,_mt: 

Trn:; stt.:r.:y, obtained Er-cm '::.he o;.>en literature, 'llO.S r.c-t 1:iesigned to meet L-:e · 
standards for a metaooEsm test to tB sub:nitted for EPA's r~:;:.tla..:.orJ requir<:;re:~ts 

b:Jt .:ontrit.u.::23 t::: our scienti:ic ur:::ers!:andir:;; o: dinc.s,::~·s ::-~etaf'..o:i~:n., 

ll ') 
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RESULTS: 

The a'..lthors reported the disappearar.ce of labeled dinoseb from maternal 
plasma and tissues (liver, kidney, embryo, plac.::nta, lun:;J) to be first order 
kinetics. r'ood deprivation for 24 hr. prior to administration of the label signifi
cantly reduced the rates of radioactivity elimination from the rr~ternal plasrra 
and lt:ng, while food depdv·ation for 48 hr increased the rate of label disappearance 
frau liver 4 The embryo had lcwe:r levels of [ l4c] dinoseb as ccrnpared with those in 
the maternal plasma or tissues, regardless of the deprivation conditions. Tf:e 
rate cf disappearance of radiolab~l w,:.t.s repcrted as net significantly alterec by 
food 6eprivation of the ri'C)ther. 

1:1 r,::-rl_;;n:-egnant mice, pher.0barbital pretreatment increased the rate of racao
activity elimination frcrn plas-na and tissues, e.g., no pretreatrrent: tv2=10 .75 hr 
vs. phsncbar.jital pretreab~nt: tl;z=4.00 hr. SKF-525A pretreatrrent significantly 
cecrez.sed the ra::e of disappearance oE cinoseb radioactivity frcrn the liver ( t 1; 2= 
12.00 :-tr vs. 10.00 hr in no pretreatment group) but not fran plasma or other tis
sues. 

R:>di0ac~ivity distribution is given below in a table. In a previous st'.!dy 
\Git'sc:1 and Rao, Food Cosrnet. Toxicol. 11:45-52, 1973), it was reported that 
lGO% of U1e radioactivity in plasma of ~ice treated with [14cjdinoseh was in the 
fot11: cf rarens cc.·mpound. Thm:e ;..-ere no statistically significant alterations in 
t.hs p2::ccntat;;~ of i.H1ffl.etatolizw parent compound in the plasma with any pretreatment. 
Focty--::ig:-tt !-:.our food deprivation result<::d in a significant decrease in the levels 
of raciola!:Jel in the 24 hr Sa.J:?le (post-aeministration) of liver but 24 hr cle::>ci
vadcn had no effect en a~y par.ar.:.eter rr,c .. c.su:-:ed. SKF-525A significantly tncre~sed 
the tctal radioactivity found in the liver at 24 hours after compound administration 
·,1!:ereas p;,encbarhital significantly decreased the total radiolabel at both 3 and 
24 hotr::s ?JSt3dr'linistration ( t:Jlas:-na anc liver) and significantly incc-eased tte 
conversion of the parent: canp:::..Lnd to ::cetaoolites in the 24 hour liver sample 
(t:<O.C5). 

T~:e author:s reported that food deprivation had no effect on per·::ent br.dy 
vlater. The r.ean p;rcentage body ·.vatet" for groups ceprived for 0 I 24, anj 48 r.:::
',laS 66, 67 a::d 61%. 

T";~ oioe:spcsitic:-1 study ·..:as perforr.ed concom1titant: with a ter·atology st-.Kly in 
·~:hich tet'::lto;enic/fetotoxic e!::=eccs of dir.oseb administered i.p. appeared to ::.e 
nodified (enr,anced, no •affect) bt fooj d<::privation for 24 hotlrs but not for- -13 
hc'-lrS, re"'pect.iv<::ly. The mech:mism of this effect may relate to al::ered metc:'-;olisr:~, 

T-:<:; 0nllanced teratqeriC/:':etotoxi,:: effect of .iL:~eb i .tJ. after 24 hrs c!: fcou 
en appeared related to a cecrease in the ca11pounds' rr;etabolis~ as .:;v:dencsd 

the rata of e~i:ninaticn cf radiolabel frc:n the plas:r~a of the darns 
\•h-~r·;c.:: t:Oe ::::tc: o:: disa;:<)e.:~r~:1c~ at 48 ;-:::- of fc:xl deprivaticn inctE-':lsed in t:':e-
:i·;·3..:· s::t;~;·:::sc~.·:-::J ().n i:~cre.:;sed ::JF.:;tab:;lic activity of t:--1e l~ver at that- ti~ne 

'I~e ':cxi:::ity cf ji:;::.sct (teratcger.ici.ty/fet..:>toxicity) could ''llso 02 aHe·,ic:.ted 
:-1 sti~''.;l3ticn of liver ::~icrosJ~12l r,st:.bJlism through pretreatmer.t ·.-;i::h phenc::.art,its.~, 
r:;r o::u'::;.nced 'r:J t::e achninist;:-at ion of: SF'~0-525A. through inhi::Jiticn of l L'er ~~lic:o-
sa:-~~1 ~·;et:2toli3~~ 1-l ·--
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{table taken fran table 4, page 116 of study) 
[Nonpregnant] 

total radioactivitya % radioactivity in parent 
compound for.nb 

liver time after 
[14] dinosb. 

---::--- ~asrna liver 
3 24 3 24 -3--~ 
-·------~---"----~-------"=------=--'----

r..o pretr:mt. 267(14) 51(8) 92(8) 18(1) 104(4) 101{2) 60(6) 54{4) 

24-·hr depriv. 244(4) 65(9) 102(6) 17(0) 98(4) 104(3) 65(2) 64(8) 

43-hr. depriv. 303(12) 58(10) 87(1) 12(1)* 106{4) 62(3) 61(3) 61( 4) 

Sr<F-525A 283(8) 67(8) 84(2) 27(1)* 98(6) 92(2) 70(3) 57(3) 

d:enobarb. 146(15)* S(l)* 82(3) 7(2i* 103(1) 78{6i 52(11) 12l6)j' 
,,_, ______ ,__ ~~··--·------------------- ----- ·---------
'" dpm/mJ/tissue or ul plo.sma (SE); ' ~-il:K extractable radioactivity/total radioac-· 
tivity (SE); significantly different frcr:-~ no pretr.eatarent group (p<0.05) 

In nonpregnant mice, phenobarbital pretreatment increased the rate of radio
e>ctivity e1Lrnination fran plas;na and tissues/ e.g., no pretreatrrent: tl/2"'10.75 
hr vs. phenobarbital pretreatment: tl/2 =4 .00 hr. SKF-525A pretreatment signifi
cantly decreased the rate of disappearance of dinoseb radioactivity frcm the liver. 
(tu2'"" 12.00 hr vs. 10.00 hr in no pt"etrentrrent group) but not frau plasma or other 
t.issues. For.ty-ei.Jht hout:" depriv;o:~tion n:su1ted in a significant decr:·::~ase in the 
levels of r2.diol::1lYel in the 24 he sa::-::_;le(pos::.-ac..'ministration) of live!.· but 24 hr 
c~·. 'Ll vat ion had no effE,ct on any parameter n-easured. Ncne oE the pretrearsr~~nts 
c:::.>:::ced the FS>r-cc:nta;;e cf t:nrr"'tatoli;.ed parent canpound in the plasr.Ja. Althout;;h 
r~>etabulic activity may r.ot !::e iC:er.tir;al in t.':e pregnant and nonpregnc1.nt state i'1 
nice, Gibson and Rao ( fd. Cosmet. Tox. ll: 45-52, 1973) had previously sha.:n that 
the disappcacmce of dinoseb from tt.e pl.asma. of pregnant and nonpregnant fenalc 
mice was not diffe:-ent. 

Ft')v"':i dapcivation did r.ot alter ;:he percent bcx1y Hater 1 Hhich cou1d b: hypothE
::;~zed to 2.ffe::t dinoseb's erL'::llyotDxicity through alterir:g the volume of distr2.
tution and u·.us the concentratior, of din:)seb in the crnbry::. 

It is concluded that alteration of t;1e environmental conditions ( fcx:x:! depri
vation for 24 or 48 hrs) eith~r enha~.ces oc has no effecc on the terato:;pni c or 
fet<)toxic effects of dir:cseb adminjstered ip to S·;~iss-vJ<?bster mice c:uring days; 
l0-12 of gestation. This ap;,>?at:s to occur through a decrease ir1 the rneta':olic 
inactivation of dinoseb •;~ith 24 hrs of food ceprivation and an increase in rreti'ito
lism after- 48 hr food deprivation as evidenced by a reduction in the r:ate of 
cisappearance of plaszna radio::~dvity or an incre.:sed rate of disap,??lcdnce in 
the liver, n:spectively. Adrninistration of SKr-5:?5.:\ als::> enhances the i:::-xL::ity 
o: dinose'J .,.hile phen.ot'l..cbital decreeis2J it. ':'nese ,:;[feet~ JI:E: ;:,sJiat.:;d tl·::cc~"'',;n 

Either an inhil:)ition of r~et'=lh::Jlisn, cf the dic:)seb or an enhanced rr.etatolic effect 
in the liver. Evicence in the n~:mprsgr.ant mice suppr0rts t!lis fi.nc1incJ. The 
aJ7-.eced ;cr;-.S~J0t.ox5city f::crn focd depri'.iati.cn is nut opparently due to an alteuc:d 
•;c;:.:m2 c,f d.:.s::.ri.b.:tion since fccj cet:riv~1tio': l;aJ r~c, effect on the per ce:Jt 
\"'EltCL ~ 

This ;:, tudy is des i<~nat.ed .:.s C:ore Supp1.eJ7entary. 

1·L 



APPENDIX VI: F::NDINGS OF THE TOXICOLCGY BR\.."JCH PECR REVIE'ti CC{'lJiiTIES 

PJ3i3PJ:.'VIATEO PEVJ:::~J 



The Toxicology Peer Review Committee met for an abreviated peer review of 
the oncogenic potential of Dinoseb on t1ay 28, 1986. After a review of the data 
base, it ... ms tentatively_ concluded that Dinoseb is a Class c oncogen based on 
the positive liver tumor livers in female mice. Primary data required to further 
define the oncogenic potential .of D.inoseb are a· 2-year rat oncogenicity studi', 
nutagenicity studies which include gene mutation tests in !Tk-:t.rrmalian cells and a 
chrcrr.osomal aberration test, as well as a general metabolism study. Secondary 
data requirements are a 1-year. dog study, a 2-generation reproduction study and 
tests in two species for teratology. 
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r1ETHOC6: 

Mice were housed in groups of ten in stainless-steel cages and allowed food 
and v1ater ad lib. A 12-hr dark/light cycle was maintained (lights on at 8 a.m.). 
Pregnant reice were obtained by daily pen breeding fran 8 to 9 a.m. Copulation 
was confirrred by the presence of the vaginal plug at examination. This tirre was 
called day 1 of gestation. 

Groups of five adult female mice were given dinoseb ip or orally. Fresh 
aqu~ous solutions of dinoseb (dissolved in l N NaOH and titrated to neutral pH 
with 1 N-HCl) were prepared so that 10 ml~(g gave the desired dosage. At various 
times (0.03-24hr) after arJr..inistration, the mice v~re lightly anesthetized with 
ether and blcod was crJllectc:d by cardiac puncture into heparinized syringes. Af
te~~ centrifugation of the blood, plasm"! san,ples (0.4-·0,:;. rnJ.) wer-e dilutec: Hith 
distilled water to 5 ml 9.-nc mixed. After- addition of 5 m1 I!'Sthyl ethyl ketone 
(rv!EK) and l g NaCl~Na2co 3 (9:1, w/'11), the tuoos ;vere shaY:en. The 11EK phase was 
withdrawn and the HEK pxtrnction was repeated. The (;',j1•n•.il8'J i1EK extracts ~o;ere 

then read at 430 r.m against dinoseb standards ( 0-10 '" 

Radioactive dinoseb( see PJ. 1 for details) was r.o_,_ :. ~ wi trl cold cir:oseb pro-
r;or-tionat;:;ly so that, ir: tr.e fir.al concentration, 10 IP.~. ~<g gave the correct dos
age. At various tirt:es (l min--Hl hr) after admii.istr.o~tio;1 of [l4c]dinoseb, samples 
of maternal bl<XX.l, liver, kidney, brain, muscle and adipose tissue ;.,·ere collected. 
In addition, samples of e:nl.::yo, placer.ta, and uter-us Here t.<'lkell. Emlxy0s c'ld pla
centae f:c:Ji11 each animJl ".e;:e ~:=ooled. Srunples vlere minced vii. th sci ssot's, trv.nsfer
ed to tared glass liquid-scir.tillation vials and weigi1ed. Plasma sar~:ples (100 ul) 
,.,-er-e pla.ced in se,1ar::te lir;uid scintillution vials. All samples ~.~re solubilized 
in 1.0 nl Solucne liJC·'il and 15 ml toluene counting solution ( 5 g PFO plus 200 mg 
dimethyl POPOP/liter toluene) was added. Radioactivity le\ .::J.s vJere maasured with 
a liquid scintillaticn counter. Quench corrections v:e-<;: m r!c using [Uc} toluene 
internal standardization. iJisintegrations/min/g tissue wete converted to ~~g dino
seb/g tissue to e::.inlinatc the effect of differences '.n ct.:: specific activities of 
injected dinoseb. 

The kinetic ,~odel of Wie•Jand a1·1d sanccrs (1964) vtas used to ceter>:lir.e the r::,tG 
constants f01: dinc.seb abse>Qtion 0<-a) a:1d elimination (kel fran tl1e plasma levels 
of the ccmp0und. Also, usinr.;~ the kinetic IOC'del, the vol\..l.IT\e of distribution was 
estirnated. 

The rad.~.ooctivity of ud.ne and fer.;~)S collected for periods of l-64 hr after
oral or ip c:.dministration of [ ~4c] dinoseb v?as determined. in groups of non-pregnant 
mice treated as described cb:lve. Three groups of 3 mice \vere used for each sam
pling til.. . Weighed fecal SC~IT:ples were homogenized in 2 volumes of. 1 tl P.n ard ali
quots ot tl1G fecal hc~enate ·..;ere t:co.nsferred to liquid scintillation vials. 
r'eces and u:·ine samples ~·Jere s-::Jlubiliz.2d and counted as des8ril:x::d above. Excretion 
\vas e:.:pressed as a cu.""Tiulative j_)ercentage of the administered dose for each time 
peric:d. In other exJ::eriments the corrrron bile duct of female mice, anesthetized with 
60 mg p;2nt.ob:u·bi tal/kg, was c:mnulated usin;J polyethylene tubing. The abdroinal in
cisloll v;as c1cc:;ed a'ld dir.oseb ·.qas a0Ni.nis~0red ip or by stcrnach injectio:1 and bile 
,!z,s <::oLlc:cted intr tar-ed scintillation da1s, The bi.le v1as ·.v..:~i·;;b:.d, so::..:Jbilized and 
counted for radioactivity as cescribed. 

[ l4cj Dinose~ ·.'las separJ.Lc:j from its rr.et.:~!:::Dli tes in blood, liver, kidney and 

l!l ·~ 
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em.'.Jryo tissues. Tissues were collected 3 hi: after ip or oral administration of 
the compound to pregnant mice on day 11 of gestation. The f1EK extraction proce
dure already described was used, with the followi~ rrodifications. Tissues were 
hancgenized in distilled water (l g, in 4 ml) and one 10 rnl MEK extraction v1as used. 
An aliquot of the MEK extract was counted for radioactivity. The remaini~ r•rEK 

was evaporated to 0.1 n~ under nitrogen and spotted on cellulose thin-layer chro
~~o;;~raphy (TLC} plates. MEK extracts >~ere chnr..atographed against standard 
[ C}dinoseb using two solvent systems; n-tutanol-ethanol-benzene-NH40H (2:4: 
2:2, by val.) and n-butanol-acetic acid-H20 (6:2:2, by val.). Radioactivity 
on the TLC plates was located with a radiochrcrn.atograrn scanner. Only dinoseb was 
extracted in MEK ( recovery>99%) • 

Statistical analyses of data ;.;ere w.ade by the grouped t test (Steel and Torrie, 
1960). 1he level of significance ·.vas p<O.OS. 

Carments: 

This study was obtained from the open literature and was not designed to 
meet the regulatory requirements for a metabolisn: study. 

RESULTS: 

• The authors reported that the administration of dinoseb ip in a case of 17.7 
mJ/kg to fem:lle mice produced a colori.met..r.ic peak in the blood COl11parable with an 
or.al dose of 40 Ill!J/kg. For subsequent stl;c:ies tte authors cl:ose an ip dose of 
17.7 mg/kg and an orc.l dose of 32 ::-g/kg, since tl:ese dose levels p1:oduced, res
pectively, teratogenic and essentially r.on-teratcgenic eFfects when gl.ven repeat
e(Jl~./ duriq gestation. 

Oral or ip administration of [ l4c] dinc:seb resulted in placental transfer of 
the 111::-:teriaJ. to the embryo but the levels rever exceeded 2.5% indicating a pla
cental barr:ier. Both routes of ad:ninistrSJ.tion gave similar eitibryonic levels but 
the peak. levels ·-:ere reached much xore rapidly fr:.:m t'1e ip route (•,.,.ithin 8 minutes) 
ca·1f-Br.ed to the oral route ( 12 h:.:") • The rc.jioacti vi ty reached all tissue although 
there \•Jas evidence of a blood brai:1 barrier (brain radiola.l::>el ;.1as of the sa~ne 
JJldgnitude as the embryo). Radioactivity v-.rc.s repc:.:ted in all tissues to r;e :tt le-v
els lY2t'.~·een those in the plasma an1 embryo, exceJ;t in the case of the liver:, 
\•Jhich had initially higher levels of rack<:;.;::tivity than the plcsma' 

Table 1: Pharmacokinetics of [14cjdinoscb (taker. frcrn Table 1, p.48 of report) 

route of admin. dose(rng/kg) k {hr-1) 
___:.:.a: ke(hr-1 ) volume of distribution 

(liters/kg) 

oral intubation 32 1+4 0.02+.01 0.66+.13* 
ip injection 17.7 299+-2C5 0.09"+.02 0.18+".18·1· 

*volume of distr:ibutlon indicab3s ·distribution to total tJ-...dy water; t volur;-e of 
dist;:-ib~tion indicates distributicr~ to extnceJ.lular ,,.,.ater; values arc wear.s for 
grours of Eive mice .:_ SEH; ka= absorptir:::n OJ>1star.t, "e= elL~inat.ion c::mstacc 
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In Table 1 (above) the rates of absorption and excretion are given. Ip 
injection resulted in a nearly 43-fold faster absorption of the [14c]dinoseb than 
did oral administration. The rate of elimination was roughly 4-fold greater for 
radiolabel administered ip than orally, while the volume of distribution "las 
different-the oral route resulted in a distribution to total body water as oppo
sed to distribution only to the extracellular water with t.~e ip route. 

Table 2: Excretion of [14c]dinoseb (taken from Table 2, p. 49 of report) 

time after 
administration 

(hr) 

0.5 
1 
2 
4 
8 

16 
32 
64 

mean cumulative excretion (% administered radioactivity) 
bile 

treatmt: oral 
rrg/kg : 32 

0.1+0 
0.4+0.1 
0.6+0.3 
0.9+b.4 
1.4:£:0.6 

ip 
17.7 

0.2+0.1 
0 .6+0 .l 
1.4+0 .4 
3.9+0.6 
9 .6+1.4* 

urine feces 
oral ip oral 
3~ 17.7 32 

0.8+0.2 1.4+0.2 
1.9+0 .4 3 .9+0 .l 
3.2+0.4 7.0+0.1 
6.8+1.4 13.4+1.3 

14.4+2.0 22.1+2.1 
2~ .2+3.5 26.3+1.9 
26.3+3.3 28.2+2.5 

0.5+0 
4 .3+1.1 
9.7+3.7 

30.4+7.5 

ip 
~7 .7 

3.3+0.9 
ll.f+Ll* 
28 .7"+-L8"' 
40.8+6.5 

valu.:;s clt?c HiE,ClfiSfCK -grau'0s O[ three nuce -+ ~;6\;-i"""" sfgrtificantly d.i.fferf'nt. frCI'1l <.::Or

respondl '1<;, value tor ora.lly treated animals ( p<O .05) 

Different k0 for tr.9 b10 routes of administration w'ere due t,:J the rrode o!: excre
tion (sec Table 2 .:l.OOve), which >vas significantly different for the bJC rout-=s 
with the radiolabel frau the ip route being rnore rapidly excreted in the bile and 
subsequently in the feces as compared to the orally administered material. Cum
ulative mean urinarJ excretion ·was similar fer the tv.'O routes. 

Table 3: Separation of dincseb from its rr.~ta.bolites 3 hr after o:cal or i;:> adminis
stration to pregnant mice on day ll of gestation(taken frcm Table 3, p. 50 of report) 

mean tissue levels(t:g/g) t of dinoseb c:Pd rr::::;:atv,.l.ites 
tota111 dinose:ba10i~-----

treat.J::ent: o;:-al ip - oral ip 
_!:._~_S?~~e (r,q/kq,...:.)_:_: __ ___;;c3=2 l7. 7 _____ 3~--- 17.7 

blood 
liver· 
k idr:•;y 
<:rllbr'/0 

31.3+5~4 

26.5+-!.l 
21.8+3.9 

2,1+0.2 

45.0+1.4* 
32.9+1.3 
28.6+4.4 
sJ+o.4·< 

29 .7-h1.6 
14.i+0.6(54%) 
n .s::i:t .4(63%) 
LEIO.l{ 9%) 

46 .6+3 .9 
15 .6+1.8 ( 47%) a 
1') .4+1.-H ±::i; 
2.S+O"' (37~ 

ace rr.ea-n.:; fc)r--groupscf at least three anima}s+SE:·l; t t-ase::l G,.--;:5~3- rro~ecular 
''·'eight. of dinoseb; I! measured by total radioactivity 1n s&--nples; § measured as 
:·:E«-extractable material; '~ significantly dHferent from tr.e corr.est:oncing v=ilue 
foe or·ally <:-xea,ted e,;;:•;GlS(iJ<0.05); as tc:c3.1 r::v:iio,_'lctivity 
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Parent canpound and rrcetal:olite profiles (see Table 3 atove) indicate t.l-tat 
dinoseb (3 hr after administration) in pregnant mice {via either route) is basic
ally unmetabolized parent compound in the blood but not in the liver, kidney, 
and ewbryo ( ip injection only) where the ip route indicates a sCl!Tewhat. greater 
metatolic conversion ( 47, 48 and 57%, resp.) of the parent material Lhan does tta 
oral route (54, 6 3, and 9%, resp.) • The identity of the metalYJli tes \;as not 
determined. · 

DISCUSSION/RECC14~NDATIONS: 

The teratogenic and ernbryotoxic properties of dinoseb were reported cry th~ 
authors to be dependent on the route of administration- ip injection produCHYJ 
toxicity, oral intubation producing no effects (Gibson, Toxicol. 11:31, 1973}. 
This difference may relate to the much more rapid absorption and distri.b,ltion of 
di :-~oseb v1hen it is administered via the ip route--peak levels v:ere oh>erved at 8 
mbutes after ii? injection as opposed to peak levels at 12 h::- after- ti:·~ oral 
intuba.tion. It should be noted that peak levels were essentially the sa.-re via 
tx:.th routes. This would :~How for the emlnyo to oo exposed more quic':ly and for 
a more prolonged tiwe by ip than via the oral route. There was no di=ference 
noted in the total uptake of radioactivity in the embryo after 12 hrs or so 
(2.5%) via either route but dinoseb was more quickly eliminated (4-fold faster) 
t::nl .:tn increase in biliary excretion (reported as significantly different :tt 8 
hours after administration) and loss through the feces fo}.lC'~<Jing t;,e ip than tho 
oral rcuc:e. 

The differential toxicity may relate to intestinal microbial ;nct:;.bolis:n of 
u·.,: orally administered rrk~terial as opposed to r.:.) microbial metabclis::t vi.a the ip 
rcu\:e. 1·1etabolism has men -::eported in the rabbit, rat ar:d various t-·Jrninants. 
Rabbits, but not rats, reduced one nitro group cE dinoseb with the Eo-::maticn of 
the 6-a:mino derivative conjU':Jated as the 0-glucosid,~. A carboxylic acid was also 
fonn:Jd bj oxidation of the terrnin.:.l cartx:.n of tb.e secondary side chai:t in roth 
r·ats and rabbits. In rumen fluid, dinoseb (L•nder anerobiC conditL:ns) · .. :as con
V2t"ted to the 6--amino derivative, with successive reduction to the diamino ca:r
fC:~:nd. This reduction did not tak.e place in the heat sterilized nJr.Jen. In vivo, 
the diamino ccmpounds were not demonstrated in blood plasma in the cc;e~. i>1eta.t:o=" 
l ic conversion of parent comp0und in tf:e p;:egnant mice appeared to b:~ rcughly 
~1ual via toth routes (50%) except for the embr)"o "YJhet:-a the radio~-::ti vi ty cf the 
m:?:cboli te was higher in the ip injected animals ( 57%} as opposed to tr.e orally
t!:'eated mice (9%). This •.v0uld suggest that the unknown met.::oolites in the embryo 
might account, in part, for the differential effects seen. 

This study is designated as Core Supp~ementary data. 
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